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A  Plain  Frank  Review  of  an  Important 
Question. 


To  the  Properly  Owners,  Tax  Payers,  My  Fellow  Townsmen,  and  the 
Whole  People  of  this  wronged,  maligned,  and  much  misrepresented 
community: 

I  desire  most  cordially,  but  earnestly,  and  without  prejudice  to 
any  man  or  set  of  men,  of  any  profession  or  calling,  but  in  self-defense 
to  myself  and  for  the  protection  of  those  whose  interests  are  identical 
with  mine,  who  have  worked  industriously  for  years  to  accumulate  a 
little  property  that  they  may  spend  their  declining  years  in  ease  and 
comfort  as  the  reward  of  their  enterprise,  energy  and  foresight;  and 
also  the  home  owners  and  the  toiling  masses  who  produce  all  the 
wealth,  pay  all  the  taxes,  and  off  whom  all  the  drones  of  society  live, 
and  to  all  residents  of  our  most  favored  city  and  those  who  contem- 
plate residing  with  us,  of  whom,  no  doubt,  their  would  be  thousands 
were  the  great  commercial  advantages,  manufacturing  facilities,  and 
the  salubrity  of  our  climate  properly  explained  and  presented  to  peo- 
ple desiring  such  inestimable  advantages,  to  dedicate  this  article  on 
the  most  vitally  important  question  of  all  others  affecting  the  inter- 
ests of  the  human  race,  and  particularly  that  portion  of  it  residing  in 
this  city  who  have  been  most  grossly  misled  and  falsely  instructed  on 
this  most  interesting  subject  for  a  number  of  years  past.  This  is  the 
subject  of  drinking  water,  which  greatest  of  all  public  and  private 
necessities  on  earth  has  attracted  and  received  the  attention  of  doctors, 
chemists,  bacteriologists,  philosophers,  and  philanthropists,  and  even 
historians  since  the  commencement  of  all  human  life  on  this  earth. 
And  particularly  has  this  most  important  of  all  questions  affecting 
the  interests  of  mankind  attracted  the  attention  of  the  wisest  and 
most  progressive  of  the  race  since  people  commenced  to  congregate  in 
communities  of  villages,  towns,  and  cities  for  mutual  benefit,  protec- 
tion, and  the  easy  exchange  of  commodities,  and  the  promotion  and 
development  of  commercial  relations  with  each  other  and  the  different 
peoples  of  the  world.   »  '     ;  ^.  •  '■  ;  " 

And  I  have  at  my  commajd-  ten •  tho«sand>irref atable  proofs  that 
it  was  at  the  beginning,  and  still  remains,  the  judgment  of  man- 
kind to  build  and  oiain'.ain  tbeif  large  a,ti-\  tsioall  ,oomm')flities  on  the 
banks  of  rivers  for  numerous  good  red.soa3,  first,  and  nicst  prominent 


smoDg  which  it  was  the  intention  of  God  Almighty,  who  created  them^ 
for  the  use,  benefit,  and  pleasure  of  man,  of  which  fact  we  have  ample 
proof.  For  in  the  Garden  of  Eden,  at  the  very  seat  of  creation,  he 
placed  a  river  to  supply  the  necessities  of  Adam  and  Eve  and  their 
numerons  progeny.  "And  a  river  went  out  of  the  place  of  pleasure 
to  water  paradise,  which  from  thence  is  divided  into  four  heads." 
Genesis  ii,  10. 

And  the  next  reason  of  most  vital  importance  was,  and  still  re- 
mains with  us,  to  obtain  a  sufficient  and  never-failing  supply  of  pure, 
wholesome  water,  ample  and  convincing  proof  of  which  can  be  seen 
on  every  side  we  look  for  it,  as  well  as  in  our  travels  and  experiences 
through  life.  And  if  you  would  only  stop  for  a  brief  moment  to  pon- 
der over  this  subject  we  would,  no  doubt,  profit  by  the  experience  of 
mankind  from  the  commencement  of  the  world  to  this  day  inclusive. 

For  instance,  we  find  the  following  ancient  cities  were  built  on 
the  banks  of  rivers  of  antiquity:  The  cities  of  Adam,  Jericho, 
and  many  other  towns  and  villages  on  the  Jordan,  received  theii 
drinking  water  for  all  domestic  purposes  from  said  river.  Babylon 
and  many  other  towns  and  populous  cities  were  built  on  the  banks  of 
the  Euphrates,  and  all  those  cities  were  supplied  with  drinking  water 
from  that  river.  Nineveh,  Calah,  Rjsen,  and  several  other  cities 
adorned  the  banks  of  the  Tigris,  and  the  people  of  those  cities  sup- 
plied themselves  with  water  from  that  river.  Memphis,  and  grand 
Cairo,  Thebes,  and  numerons  other  cities  were  built  on  the  banks  of 
the  Nile,  the  magnificent  waters  of  which  have  received  the  attention 
of  some  of  the  most  eminent  historians,  philosophers,  and  water  ex- 
perts ever  since  the  actions  and  thoughts  of  mankind  have  been  crys- 
tallized into  written  words  and  sentences.  And  they  have  all  with 
one  voice  extolled  its  superior  qualities,  declaring  it  to  be  the  most 
pleasant  and  nutritive  in  the  world.  Why  it  should  be  so  Plato  could 
not  conceive,  nevertheless  he  states  such  to  be  the  case,  and  he  relates, 
"the  Egyptian  priests  refrained  from  giving  it  to  drink  to  their  bull 
god  Apis  on  account  of  its  fattening  properties." 

This  river  has  been  explored  for  at  least  twenty-seven  hundred 
miles,  and  has  two  immense  tributaries,  the  Baher  and  the  E  Azrak, 
all  of  which  rise  in  the  mountains  of  Abyssinia,  and  wash  down  those 
mountaius  the  Soudan  and  all  that  low  country,  including  Egypt, 
from  their  source  to  Abouker  Bay.  And  still  the  water  of  the  Nile  is 
pronounced  by  all  water  experts  to  be  the  purest  and  most  wholesome 
of  all  other  drinking  water. 

We  are  frequently  informed  by  our  local  pseudo  water  experts 
that  the  reason  Sacramento  River  water  is  polluted  this  dry  season  is 
on  account  of  its  being  so  very  low,  when  common  sense  should  dic- 
tate to  any  man/thit:  ij'^fer'ip' Jfefer  |r<jD)  J)'c(Jlution  when  it  is  very 
low  than  at  ac'y  'Ptli'r:  seisep*  fCiiJ  tbt.'i^fcseu  that  all  small  creeks 
and  possible  contaminating  tributaries  are  dried  up;  and  therefore, 
we  have  notoihlf  Si>'4h^|r%Yfr  ii^  drylsccpo;^  spring  water, 

with  the  antim,Oi)>' kbd  ja.'il'.dthir  miAei-al '  pc^sonb  precipitated,  and 


ammonia,  sulphuric,  and  other  poisonous  acids  evaporated  from  this 
water  by  the  sun,  air,  and  sand  in  the  bed  and  sides  of  the  river — all 
ot  which  are  the  best  filters  in  the  world — and  the  constant  motion  of 
the  river,  which  is  the  most  important  factor  and  means  of  prepara- 
tion and  purification,  which  is  perfectly  accomplished  by  the  very  laws 
of  nature  and  upon  the  simple  but  perfect  plan  of  the  Creator,  whose 
works  man  has  never  been  thus  far  able  to  improve.  Again,  we  are 
told  by  our  necromancing'  doctors  and  their  scheme-execnting  news- 
paper allies  that  the  river  water  cannot  be  wholesome  when  the  river 
is  swollen  from  an  abundance  of  rain,  and  the  numerous  freshets 
caused  thereby,  because  it  has  to  drain  such  an  immense  tule  basin 
and  the  great  overflow  north  of  this  city. 

I  quote  here  from  RoUin's  History  ot  Egypt  a  brief  description  of 
that  country  in  flood  and  harvest  time,  and  some  accounts  of  the  qual- 
ity of  the  water  of  those  receded  floods  and  the  water  of  the  Nile : 

"There  cannot  be  a  finer  sight  in  nature  than  Egypt  exhibits  at 
two  seasons  of  the  year.  In  the  months  of  July  and  August,  if  a 
traveler  should  ascend  some  mountain  or  one  of  the  far-famed  Pyra- 
mids, he  would  behold  a  vast  sea,  in  the  midst  of  which  numerous 
towns  and  villages  appear,  with  several  causeways  leading  from  place 
to  place,  the  whole  interspersed  with  groves  and  fruit  trees,  whose 
tops  only  are  visible.  This  view  is  bounded  by  mountains  and  woods, 
which  terminate  at  the  utmost  distance  the  eye  can  discover  the  most 
beautiful  horizon  that  can  be  imagined.  On  the  contrary,  in  January 
and  February,  the  whole  country  is  like  one  continued  scene  of  beau- 
tiful meadows,  whose  verdure,  enamelled  with  flowers,  which  charms 
the  eye.  The  spectator  beholds  on  every  side  flocks  and  herds  dis- 
persed over  all  the  plains,  with  infinite  numbers  of  husbandmen  and 
gardeners.  The  air  is  then  perfumed  by  the  great  quantity  of  blos- 
soms on  the  orange,  lemon,  and  other  trees,  and  so  pure  that  breezes 
more  salubrious  or  agreetible  are  not  enjoyed  in  the  wide  expanse  of 
creation." 

That  beautiful  and  perhaps  exaggerated  description  of  the  salu- 
brity of  climate,  and  the  fertility  of  soil  and  beauty  of  enchanting 
Egyptian  scenei-y,  would  be  no  exaggeration  of  all  those  splendid 
advantages  and  inestimable  pleasures  to  be  ever  enjoyed  in  this  beau- 
tiful city  and  its  vicinity. 

In  the  land  of  former  wisdom,  the  commencement  of  civilization 
and  of  vanished  greatness,  humble  man  is  very  grateful  to  his  God, 
and  thankful  for  the  humblest  of  his  gifts,  and  apparently  well  satis- 
fied with  his  perfect  work  as  he  found  it. 

Here  are  more  descriptions  of  the  excellence  of  the  water  of  the 
Nile,  notwithstanding  the  fact  that  it  washes  down  the  alluvial  soil 
which  fertilizes  the  Soudan  and  the  whole  of  Egypt,  and  drains  nearly 
three  thousand  miles  of  territory : 

Savary,  in  his  "Letters  on  Egypt,"  says  in  a  note,  that"  Ptolemy 
Philadelphus,  marrying  his  daughter  Berenice  to  Antiochus,  King  of 
Syria,  sent  her  water  from  the  Nile,  which  alone  she  could  drink 
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(Athenaens) ;  that  the  Kings  of  Persia  sent  for  the  waters  of  the  Nile 
and  sal  ammoniac  (Dino,  History  of  Persia);  that  the  Egyptians  are 
the  only  people  who  preserve  the  water  of  the  Nile  in  sealed  vases, 
and  drink  it  when  it  is  old  with  the  same  pleasure  that  epicureans  and 
wine-bibers  do  old  wine  (Aristides  Rhetor)." 

The  same  author  also  bears  his  own  testimony  to  the  agreeable 
qualities  of  the  water  of  the  Nile.  He  says:  "The  waters  of  the 
Nile,  also  lighter,  softer,  and  more  agreeable  to  the  taste  than  any 
I  know,  greatly  influence  the  health  of  the  inhabitants.  All  antiquity 
acknowledges  their  excellence,  and  the  people  certainly  drink  them 
,  with  a  kind  of  avidity  without  being  injured  by  the  quantity." 

Maillet  is  more  enthusiastic  in  his  description  of  the  Nile  water, 
a,ffirmiDg  that  when  a  stranger  drinks  it  for  the  first  time  it  seems 
like  a  drink  prepared  by  art,  and  that  it  is  among  waters  what  cham- 
pagne is  among  wines. 

There  is  no  special  superior  quality  or  particular  virtue  ascribed 
to  the  palatable  waters  of  the  Nile  by  its  most  enthusiastic  admirers 
that  are  not  possessed  to  a  larger  extent,  and  in  a  much  higher  degree 
than  the  Nile,  or  any  river  in  the  world,  by  the  wholesome  water  of 
the  Sacramento  River,  as  has  been  proven  beyond  a  peradventure  or 
possibility  of  a  doubt  by  every  honest,  capable,  and  impartial  chemist 
and  bacteriologist  who  has  thus  far  been  called  upon  to  test  its  con- 
dition or  qualities,  which  the  following  chemical  analysis  will  or 
should  prove  to  the  satisfaction  of  the  mind  of  the  most  skeptical: 

Or. 

Carbonate  of  soda,  per  gal   0  27 

Chloride  of  sodium.  Sulphate  of  sodium    1.42 

Carbonate  of  lime   2.31 

Carbonate  of  magnesia   0  25 

Silica  ll..'.....'.'.'.'.'.'.'..]l\sb 

Sulphate  of  lime   0  42^ 

Phosphate  of  lime           1.48 

Iron  and  magnesia  carbonate    0.63 

Alumina   0  07 

Vegetable  matter. . .  ........  o!oO 

Notwithstanding  the  contrary  opinion  held  and  proclaimed  to  the 
world  by  a  few  wiseacres,  corporation  scribes  and  other  mercenary 
lackeys,  I  could  go  on  describing  thousands  of  large  and  populous 
cities  until  I  could  fill  a  work  of  several  volumes,  all  of  which  are 
built  on  rivers  and  take  their  water  supply  from  the  rivers  upon  which 
they  are  built.  I  merely  desire  to  mention  enough  to  satisfy  the 
minds  of  the  people  here  that  they  are  receiving  the  best,  the  cheap- 
est and  the  most  wholesome  water  on  eartli,  as  also  to  intimate  to  them 
that  there  is  a  sordid  motive  underlying  all  this  campaign  against  and 
condemnation  of  the  health-preserving  water  of  the  Sacramento 
river,  by  men,  the  value  of  whose  opinion  and  judgment  should  not 
be  considered,  or  even  tolerated  for  a  moment  by  any  sensible  man  or 
woman  who  value  their  health  or  lives  and  those  of  their  families  andL 
friends  as  being  worth  anything  at  all. 


If  they  would  observe  the  results  of  this  advice  on  their  neighbors 
when  the  families  or  friends  and  patrons  of  these  deeply-learned, 
anli-river-water  doctors  are  afflicted  with  sickness  of  any  character, 
from  a  boil  on  the  ear,  a  wart  on  the  cheek,  a  felon  on  tlie  finger,  a 
corn  on  the  toe,  or  an  ingrowing  nail,  and  one  of  these  wise  doctors 
is  called  in  to  diagnose  the  case  they  could  satisfy  themselves  thai  they 
have  been  misinformed  concerning  the  wisdom  of  these  wise  and 
all  knowing  doctors.  Upon  his  arrival  at  the  home  or  dwelling  of  the 
patient  he  looks  learnedly  wise,  divests  himself  of  one  of  his  wine- 
colored  gloves,  adjusts  the  other  and  assumes  a  sympathetically  and 
seriously  grave  aspect— "ah  !  ah  !"— feels  the  pulse  of  his  patient,  be- 
comes very  pensive  and  finally  requests  this  victim  of  misplaced  con- 
fidence to  extend  his  or  her  coated  tongue  apasthis  or  her  fevered  lips. 
"Do  you  drink  well  or  river  water?"  lie  receives  the  terrifying  answer 
with  fear  and  awe — "I  drink  river  water."  "Do  you  boil  it?"  "Yes, 
doctor.  You  remember  you  told  me  over  a  year  ago  to  be  sure  and 
boil  the  water  before  using  it  or  giving  it  to  any  of  the  family  to 
drink.  You  said  at  the  same  time  these  typhoid  germs  which  you  were 
sure  were  generated,  prospered,  grew  fat  and  were  multiplied  by  the 
billion  in  the  Sacramento  river  would,  by  boiling  them  to  about  300 
degrees  Fr.,  not  only  become  harmless,  but  very  nutritious."  "Well," 
said  this  erudite,  esculapian  sage,  "I  really  believed  this  precaution  a 
positive  and  specific  preventive  of  typhoid  fever."  His  royal  nibs 
said  no  more,  but  still  continued  silent,  looked  wise,  without  even 
acunowledging  disappointment  at  not  only  the  vain  but  opposite  re- 
sult of  his  precautionary,  experimental  advice,  for  the  very  reason 
that  it  was  not  the  first  time  that  he  and  his  patients  were  disappointed 
in  his  prescriptions. 

To  this  new  made  graves,  the  elegant  and  costly  marble  and  granite 
tablets  and  monuments  and  the  surviving  relatives  of  their  misled, 
silent  victims  can  testify. 

It  is  a  most  glaring  but  irrefutable  fact  that  there  is  scarcely  a 
family  or  an  individual  in  this  city  suffering  from  biliousness,  ague, 
malaria  or  any  species  of  fever  who  are  not  the  misguided  subscribers 
for  well  water  or  the  drinkers  of  boiled  river  water,  as  I  am  personally 
acquainted  with  half  adozen  families  who  have  notdrank  any  other  but 
boiled  water  for  years  past.  And  from  one  to  three  members  of  these 
families  have  been  smitten  with  this  epidemic  they  call,  or  are  pleased 
to  call,  typhoid  fever,  and  which  some  very  eminent  doctors  here  say 
are  only  heavy  cases  of  malarial  fevers.  The  same  is  true  of  families 
who  drink  well  water  in  this  city,  of  whom  there  are  quite  a  number 
residing  in  the  northeast  of  town,  where  the  city  water  mains  have 
riot  yet  been  extended.  They  all  have  clear  water  to  all  outward 
appearances,  yet  they  are  nearly  all  complaining  of  various  species  of 
low  fevers,  ague  and  biliousness,  and  are  constantly  inquiring  of  city 
oflBcials  how  soon  the  city  will  be  able  to  extend  the  water  mains  in 
that  section  of  town,  or  if  they  could  inform  them  where  they  could 
rent  a  cheap  house  within  the  radius  of  the  present  water  mains  of 


this  city  I  know  a  business  man  of  this  city  who  did  not  like  the 
looks  of  the  Sacramento  river  water  when  he  first  came  to  reside  here, 
and  for  the  first  two  years  of  his  residence  in  this  place  he  suffered 
from  malarial  fever  constantly,  and  feared  he  would  be  obliged  to 
return  whence  he  came,  until  his  wife  told  him  as  a  last  resort  to 
drink  the  city  water  freely.  He  took  her  advice,  and  as  a  result  has 
not  been  troubled  with  malaria  ever  since. 

This  is  the  actual  experience  of  all  residents  of  this  city,  which 
was  one  of  the  most  unhealthy  cities  in  the  State  until  the  water 
works  were  built  in  1854.  It  had  been  the  breeding  and  abiding  place 
of  malarial  fever,  ague,  and  even  cholera,  which  fearful  disease  be- 
came an  epidemic  scourge  in  this  city,  decimating  its  inhabitants  in 
that  never-to-be-forgotten  year  of  1852.  But  immediately  succeeding 
the  construction  of  the  municipal  water  works  and  the  extension 
of  the  mains  through  the  then  young  and  thriving  city,  those  low 
fevers  and  other  epidemics  vanished  as  certainly  as  do  the  snows  of 
Winter  beneath  the  burning  influence  of  a  midsummer  sun. 

This  is  the  practical  experience  of  mankind  since  the  development 
of  his  civilization  commenced.  It  is  the  experience  of  every  country 
on  the  earth,  as  well  as  every  State  of  this  great  American  Union. 
Some  of  the  latter  I  mention  here  for  information  and  the  benefit  of 
the  credulous,  misled  people  of  this  most  falsely  represented  com- 
munity. In  Ohio,  Illinois,  Iowa,  Mississippi,  Pennsylvania,  Kew  York, 
New  Jersey,  Massachusetts,  Rhode  Island,  Maine,  and  in  nearly  every 
State  of  this  Union,  where  well  water  could  be  procured,  or  artesian 
and  other  wells,  lakes,  etc.,  were  ordered  closed  by  the  constituted 
authorities.  Boards  of  Health  and  all  public  officials,  and  the  river 
water  substituted  therefor  immediately.  Hear  what  Mayor  Charles 
A.  Collier,  the  City  Chemist  and  Bacteriologist  and  Board  of  Health  of 
Atlanta,  Ga.,  have  to  say  on  this  subject: 

MAYOR'S  OFFICE. 

CHA.S.  A.  COI.LIKK, 
MAYOR. 

Atlanta,  Ga.,  June  24,  1898. 

Hon.  James  H.  Devihb, 

City  Trustee,  Sacramento,  Cal. 

Dear  Sir:  Replying  to  your  communication  of  the  17th  inst.,  I 
send  you  by  this  mail,  under  separate  cover,  copies  of  the  annual 
reports  of  our  Board  of  Health  and  Board  of  Water  Commissioners  for 
the  years  1896  and  1897,  the  portions  of  which  bearing  upon  the  sub- 
ject you  write  about  I  have  marked. 

At  our  elevation — 1100  feet  above  the  sea — as  fast  as  water  mains 
and  sewers  are  extended  into  districts  without  them  all  wells  are 
condemned  and  ordered  filled  up.  Some  years  ago  an  artesian  well 
was  sunk  here  to  a  depth  of  1700  feet  and  furnished  an  abundance  of 
■water  flowiog  to  within  ten  feet  of  the  surface,  but  this  well  was 
abandoned  because  the  water  became  contaminated.  Atlanta  has  a 
most  excellent  sewerage  system,  and  the  country  is  rolling,  but  not- 
withstanding this  well  water  is  extremely  dangerous.  About  95  per 
cent,  of  all  the  typhoid  and  scarlet  fever  and  diptheria  cases  occurring 
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within  the  last  two  years  originated  from  the  use  of  well  water.  This 
Is  shown  by  the  records  of  the  Board  of  Health. 

Our  water  supply  comes  from  the  Chattahoochee  river,  a  stream 
that  is  always  muddy,  but  after  the  water  passes  through  our  settling 
basin  and  the  mechanical  filters  at  pumping  station  No.  2  it  is  served 
to  consumers  perfectly  clear. 

On  October  5th  of  this  year  we  will  have  a  water  bond  election, 
and,  it  the  result  is  favorable,  the  money  arising  from  the  sale  of  the 
bonds  is  to  be  applied  exclusively  to  the  completion  of  our  system  of 
water  mains,  so  far  as  is  practicable,  and  all  wells  along  the  exten- 
sions will  be  condemned.    Very  respectfully, 

C.  A.  COLLIEB,  Mayor. 

The  report  of  the  Board  of  Health  for  1896  in  the  city  of  Atlanta, 
Georgia,  says : 

It  is  not  only  wise  for  the  city  to  prosecute  vigorously  the  work  of 
extending  water  mains  into  every  street,  in  a  business  point  of  view, 
but  such  policies  are  dictated  by  the  highest  views  of  humanity.  I  have 
before  me  a  very  interesting  work  by  Mr.  James  A.  Fuertes,  a  high 
authority  as  a  civil  engineer  and  sanitarian.  He  gives  a  diagram  made 
in  1894  or  in  1896,  comprising  many  of  the  principal  cities  of  the  world, 
including  Atlanta,  from  which  it  appears  that  the  death  rate  from 
typhoid  fever  per  hundred  thousand  inhabitants  that  year  in  Atlanta 
was  150.  The  table  Atlanta  shows  that  year  by  year  until  189-1,  and  at 
that  date  a  steady  decreasing  ratio.  The  rate  of  deaths  from  typhoid 
fever  in  our  city  had  fallen  to  43  per  100,000.  This  improvement  is 
attributed  to  extension  of  the  water  mains  and  to  improvements  in 
the  character  of  the  water.  The  repeated  conclusion  reported  by  the 
Board  of  Health,  with  most  overwhelming  and  convincing  statistics 
gathered  by  that  body,  shows  that  in  almost  every  instance  where 
typhoid  fever  or  other  zymotic  diseases  occur  in  our  city  is  attribut- 
able to  the  drinking  of  well  water. 

The  report  of  the  Board  of  Health  of  Atlanta,  Ga.,  for  the  year 
1897,  says:  "Atlanta  is  bles.sed  with  the  purest  and  most  abundant 
water  supply  of  any  city  of  its  size  in  the  United  States.  Notwith- 
withstanding  this  fact,  many  of  her  citizens  are  drinking  water  which 
is  nothing  more  than  diluted  sewerage,  from  wells  that  are  little  bet- 
ter than  cesspools.  The  Board  of  Health  most  earnestly  calls  the 
attention  of  your  honorable  body  and  the  community  at  large  to  the 
danger  of  drinking  well  water  in  the  old  and  thickly  populated  por- 
tions of  the  city — those  adjacent  to  open  drains  and  water  courses 
into  which  sewers  enter.  About  90  per  cent  of  all  the  cases  of  typhoid 
fever  have  occurred  in  those  who  habitually  drink  well  water. 

"This,  in  connection  with  our  abundant  and  pure  water  supply, 
emphasizes  the  necessity  for  constant  watchfulness  and  frequent 
analysis  of  well  water  used  for  drinking  and  domestic  purposes, 
and  the  immediate  abandonment  and  filling  up  of  all  wells  which 
show  evidences  of  pollution.  Atlanta  owes  it  to  her  citizens  to  ex- 
tend to  all  of  them  as  rapidly  as  possible  the  benefits  of  her  abundant 
and  pure  water  supply." 
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In  the  course  of  my  inquiries  and  investigations  of  this  most  Im- 
portant question  of  drinking  water,  which  has  been  so  freely  and 
unfairly  agitated  for  the  last  five  years  past,  and  still  continues  to  be 
brutally,  disgustingly  aad  bitterly  discussed  in  this  city  by  a  certain 
set  of  irresponsible  and  evidently  incompetent  persons;  but,  perhaps, 
and  it  is  to  be  hoped  and  believed  that  some  of  them  at  least  are  very 
weil-meaning  people  and,  therefore,  are  carried  away  more  by  their 
uninformed  and  delusive  imagination  than  any  sordid  motive,  scien- 
tific or  practical  knowledge  they  have  acquired  by  experience  or 
investigation  of  this  question,  which,  of  all  others,  most  affects  and, 
therefore,  should  most  interest  the  human  race.  I  visited  the 
Protestant  Orphan  Asylum  for  the  purpose  of  ascertaining 
from  what  source  they  received  their  water  supply  and  its  effect 
on  the  health  of  the  inmates  of  that  institution,  as  I  concluded 
it  would  be  a  most  valuable  criterion  and  an  object  lesson  as  to 
whether  the  river  water  is  the  disease-breeding,  typhoid-germ-charged 
death-dealing  poison  certain  impracticable  doctors  and  mercenary 
newspapermen  charge  it  with,  and  claim  it  to  be  responsible  for  all 
the  malarial  fevers,  typhoid,  and  in  fact  all  other  sickness  which  was 
and  is  prevailing  here  thus  far  this  year  of  abnormal  drought  with 
all  its  usual  trains  of  misfortunes,  poverty,  disappointments,  fear, 
epidemic  sickness  and  death.  And,  just  as  I  expected,  they  use  only 
Sacramento  river  water  straight,  which  simply  means  that  it  is 
neither  filtered  nor  boiled.  The  doctors  who  attend  to  the  medical 
necessities  and  health  of  the  inmates  of  that  institution  may  or  may 
not  be  of  the  opinion  or  belief  that  filtering  materially  improves  the 
water  supply  for  the  children.  The  fact  remains  that  they  have 
not  had  a  single  case  of  typhoid  fever  this  year  among  the  hundred  and 
forty-five  inmatesof  that  public  institution,  besides  the  help  necessary 
to  take  care  of  and  manage  such  a  large  number  of  children,  all  of 
whom  are  under  15  years  of  age.  And  it  is  also  the  strongest  and 
most  incontrovertable  evidence,  not  only  of  the  superior  quality  and 
wholesoneness  of  Sacramento  river  water,  but  it  is  also  irrefutable 
proof  of  the  falsity,  ignorance  and  incompetency  of  those  who  would 
substitute  the  poisonous  contagion  of  the  sewerage  of  the  city  and 
the  drainage  of  the  dairies,  pig-pens  and  cow  pastures  of  the  suburbs 
of  town  in  the  masked  form  of  clear  well  water,  which  is  only 
a  cleared  conglomeration,  not  only  of  all  the  above  filth,  but  it  is  also 
impregnated  with  salts,  alum,  alkali  and  other  mineral,  vegetable 
and  organic  poisons. 

It  is  also  a  dead  and  death-dealing'  water,  by  the  drinking  of 
which  the  misled  and  helpless  people  of  this  city  will  be  subjected  to, 
and  may  possibly  become,  the  innocent  victims  of  typhoid  fever, 
malaria,  ague,  and  other  fevers,  cramps  in  the  stomach,  and  even 
cholera,  which  those  who  are  drinking  the  vile  decoction  are  now  suf- 
fering from,  and  are  drinking  it  upon  the  recommendation  of  their 
doctor,  who  is  wise  beyond  all  comprehension,  and  therefore  an  indi^> 
putable  authority,  not  only  on  the  different  qualities  of  drinking; 
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water,  but  all  hygienic  science.  Therefore,  it  would  be  an  insult  to 
the  exalted  intelligence  of  some  of  the  corporation  water  and  other 
combine  hand  circulars,  who  pose  and  even  prosper  in  this  community 
as  newspapers,  to  dispute  with  those  very  learned,  extensively  trav- 
eled, practically  experienced,  all-wise  doctors,  any  theory  they  may 
advance,  no  matter  how  wild,  incompetent,  inapplicable,  incompre- 
hensible, or  incorrect  they  may  be. 

These  alleged  newspapers  ever  claim  to  be  the  exponents  of  jus- 
tice and  fair  play  for  the  people-,  the  sleepless  and  tireless  advocates 
of  their  liberties,  rights,  and  interests,  and  of  the  progress,  growth, 
and  prosperity  of  their  own  most  favored  city.  The  false  represen- 
tations, vicious,  lying,  advertising,  false  editorial  descriptions  of  the 
water  supply  of  this  city,  which  have  been  most  industriously  and 
deceitfully  worked  up  and  published  to  the  world  from  time  to  time, 
but  regularly  since  1893 — the  year  they  agreed  to  deliver  the  water 
supply  of  this  city  from  the  ownership  of  the  people  to  that  of  a  pri- 
vate corporation — and  that  they  never  fail  to  abuse  those  who  oppose 
that  gigantic  robbery  is  in  evidence  of  the  villainous  hypocrisy  ot 
those  self-satisfied,  sanctimonious  lagos of  nineteenth  century  methods. 

I  desire  to  inform  the  victims  of  drinking  boiled  ice  water  and 
their  evil  advisers  that  the  common  sense,  practical  doctors  who  at- 
tend the  public  institution  which  I  accepted  for  my  information, 
criterion  and  guide  on  this  question  of  the  difference  between  well 
water,  boiled  river  and  filtered  water  and  river  water  straight,  have 
reached  the  conclusion,  and  they  fully  realize  that  boiling  the  water 
deprives  it  of  its  most  nutritious  and  health  imparting  properties. 
Boiling  eliminates  from  it  by  precipitation  the  lime  which  makes  and 
sustains  bone  and  tissue,  and  evaporates  from  it  the  air  and  carbon 
which  an  all  wise  Creator  placed  there  to  serve  a  good  and  useful  pur- 
pose. But  when  this  wholesome  river  water,  already  prepared  8.nd 
purified  by  the  inimitable  hand  of  Nature,  is  debauched  by  the  advice 
and  under  the  direction  of  a  few  medical  and  other  windy  microbe 
maniacs,  to  whose  folly  and  partial  insanity  the  attention  of  the  State 
Board  of  Health  should  be  called  at  once,  it  becomes  an  unknown, 
dangerous  and  health-menacing  substance ;  therefore,  the  physicians 
in  charge  of  the  local  public  home  for  orphan  children  do  not  allow 
the  water  boded,  nor  do  they  allow  any  sewerage,  contagion,  alkali 
or  other  poision-bearing  water  to  enter  the'  precincts  of  a  public  in- 
stitution over  whose  health,  lives  and  well  being  they  are  the  faithful 
guardians,  which  accounts  for  the  excellent  health  of  its  inmates  and 
the  fact  they  have  had  but  one  death  in  seven  years  among  one  hun- 
dred and  fifty  children  under  their  charge.  It  cannot  be  denied  that 
this  is  as  good  a  showing  as  can  possibly  be  made  by  any  similar  pub- 
lic or  private  institution  in  the  world. 

And  if  it  is  not  sufficient  proof  of  the  falsity  of  the  charges  made 
against  the  river  water,  and  claims  which  have  been  made  and  are 
being  made  that  it  was  and  is  surcharged  with  microbes  and  the  bacilli 
of  typhoid  fever  and  the  germs  of  many  other  diseases,  then  it  is  a 
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most  rain,  hopeless  and  diSQcnlt  undertaking  to  convince  the  gullible 
people  of  this  oft-deceived  and  case-game  buncoed  city  of  the  facts  of 
a  question  which  not  only  involves  the  most  vital  interest  of  them- 
selves and  the  welfare  of  their  own  beautiful  city,  but  one  which  is  of 
the  greatest  importance  to  the  whole  human  race. 

CONFLICTING  TESTIMONY. 
Hear  what  the  State  Board  of  Health  have  to  say  on  the  differ- 
ence between  well  and  river  waters  through  their  Secretary,  Dr. 
Thomas  M.  Logan,  one  of  Sacramento's  most  learned,  experienced  and 
distinguished  doctors  of  early  days.  Peace  to  his  honest,  practical 
«nd  truthful  soul.    The  letter  follows : 

To  the  Hon.  John  Domingo,  Chairman  of  the  Committee  on  County 
Hospitals: 

Sib:  I  herewith  present  the  following  report  respecting  the 
three  samples  of  well  water,  numbered  I,  II  and  III  respectively,  and 
submitted  to  me  for  an  ex  officio  opinion  as  to  fitness  for  the  uses  of 
the  County  Hospital. 

Few  sanitary  subjects  are  deserving  of  more  attention  than  that 
relating  to  potable  water.  Owing  to  its  great  solvent  powers,  water 
is  never  found  perfectly  pure  in  any  place.  In  some  mountainous  and 
mining  districts  it  holds  in  solution  minute  traces  of  heavy  metals, 
and  in  its  course  through  the  various  strata  of  the  earth's  crust  it, 
not  improbably,  sometimes  obtains  those  salts  arising  from  "fossil 
sewage"  which,  in  the  early  geological  ages,  were  deposited  as 
organic  matter.  Certainly,  in  cities  and  towns  whose  water  is  pro- 
cured from  wells,  it  becomes  contaminated  more  or  less  with  impurities 
from  the  soil,  from  sewage,  from  house  drainings  and  other  channels 
of  a  like  nature.  In  general,  tha  impregnations  acquired  are  not 
sufiBcient  to  give  it  any  very  sensible  taste  or  odor  to  render  it  unfit 
for  ordinary  domestic  purposes ;  nor  does  the  presence  of  chlorates, 
hydrates  or  sulphates  necessarily  prove,  in  all  cases,  defilement  by  the 
perfect  decomposition  and  full  oxidation  of  previous  sewage  contami- 
nation ;  but  to  be  declared  absolutely  safe  for  drinking  purposes  water 
should  be  perfectly  free  from  the  minutest  trace  of  nitrogenous  mat- 
ter, because  the  presence  of  the  above  mentioned  salts,  if  accom- 
panied by  these  matters,  would  indicate  that  organic  substances 
were  now  actually  being  in  an  active  state  of  decomposition,  when 
the  water  is  in  the  most  dangerous  condition. 

In  order,  therefore,  to  form  an  opinion  of  any  value  respecting 
any  given  water  the  necessity  of  first  obtaining  an  analysis,  in  accord- 
ance with  the  extended  views  of  what  deleterious  impregnations 
imply,  becomes  obvious.  For  this  reason  I  applied  to  certain  experts 
in  San  Francisco  for  an  analysis  of  the  water  in  question,  but,  finding 
the  fee  demanded  (one  hundred  dollars  for  each  specimen),  although 
only  reasanable,  still  altogether  beyond  our  calculations,  I  proceeded, 
with  the  chemical  assistance  of  Mr.  J.  F.  Rudolph  of  this  city,  and 
the  Rev.  Dr.  J.  H.  Wythe,  who  kindly  volunteered  hie  valuable  ser- 
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rices  with  the  microscope,  to  snbject  the  samples  of  water  to  sue  b 
examination  as  will,  I  feel  confident,  answer  all  the  practical  parposes- 
required.    The  following  are  the  results: 

Number  one,  specific  gravity,  1,000.82  completely  decolorized  per- 
manganate of  potash  in  about  twenty-four  hours,  when  used  in  the 
manner  recommended  for  the  detection  of  organic  matter  by  Mahony. 
The  amount  of  fixed  saline  residue.was  seven  and  a  half  grains  to  the 
gallon  of  water. 

Number  two,  specific  gravity,  1,000.00  scarcely  affected  the  per- 
manganate color,  and  at  the  end  of  two  weeks  was  but  slightly  changed. 
Amount  of  fixed  saline  matter,  about  the  same  as  number  one. 

Number  three,  specific  gravity,  1,000.51  completely  decolorized 
the  permanganate  test  in  a  few  hours.  Amount  of  fixed  saline  matter 
was  equal  to  ten  grains  to  the  gallon. 

The  analysis  being  qualitative  only,  no  attempt  was  made  to  isolate 
the  various  ingredients,  but  merely  to  ascertain  the  probable  con- 
stituents. The  tests  used  showed  the  presence  of  carbonic  and  sul- 
phuric acids,  and  chlorine  in  combination  with  lime,  soda  and  mag- 
nesia and  potassa  as  basis. 

The  specimens  were  all  clear,  transparent  and  crystalline  in  ap- 
pearance to  the  naked  eye. 

Submitted  to  the  microscope,  water  number  one  exhibited  traces 
of  algoid  vetetation.  The  sediment  insoluble  in  alcohol  showed  a 
saline  deposit,  chiefly  chloride  of  sodium. 

In  number  two  a  few  vegetable  filaments,  and  also  a  broad  film  en- 
tangling spores  of  fungi  were  visible.  The  insoluble  sediment  was  of 
the  same  character  as  number  one. 

In  number  three  were  plainly  seec  a  small  quantity  of  decompos- 
ing vegetable  matter,  also  spores  of  algae,  some  free  and  others  germ- 
inating. Some  oscillatorias  were  alike  discernible.  Sediment  same 
as  the  others. 

From  the  above  results  we  are  led  to  the  conclusion  that,  while 
the  water  of  numbers  one  and  three  are  sufiBciently  soft  to  be  suitable 
for  washing  and  bathing,  they  are  neither  (particularly  the  last)  fit 
for  drinking  and  cooking.  Not  only  would  there  be  some  risk  of  the 
mineral  substances  held  in  solution  acting  injuriously  upon  the  stom- 
ach and  kidneys,  but  the  decomposing  organic  matters  might  induce 
such  a  state  of  the  system  as  would  aggravate  every  constitutional 
tendency  to  disease,  and  cause  the  inmates  of  the  hospital  to  fall  av 
easy  prey  to  typhoid  and  other  maladies  of  a  low  grade. 

The  water  from  number  two  is  of  considerable  purity,  and  will 
compare  favorably  with  that  supplied  by  the  Sacramento  River.  To 
afEord  some  opportunity  of  comparison,  I  herewith  introduce  an 
analysis  of  the  water  made  in  April,  1857,  by  Dr.  James  Blake,  now  of 
San  Francisco.  One  hundred  and  twenty  ounces,  taken  from  the 
river  at  the  height  of  the  freshet  and  evaporated  to  dryness,  left  a  re- 
sidue which  weighed  two  and  fifty  one  hundredths  grains.  This  con- 
sisted of : 


—  14  — 


COMPONENTS. 

Sulphate  of  lime,  or  gypsum  

Sulphate  of  magnesia,  or  Epsom  salts 
Chloride  of  sodium,  or  common  salt. . 

Silicate  of  potasli  

Silica  

Iron  

Loss  


« 


OBAINS. 


a  trace 
,  .  0.03 


1.27 
0.70 
0.21 
0.13 
0.25 


Total 


250 


From  this  analysis,  which  differs  somewhat  from  the  results 
obtained  by  us  during'  the  present  very  dry  season,  it  would  appear 
that  the  average  amount  of  soluble  material  contaioed  in  our  river 
water  is  but  one  part  in  twenty-three  thousand.  In  each  glass, 
therefore,  only  the  eighth  of  a  grain  of  saline  constituents  are 
present,  and  this  small  amount  is  almost  inappreciable  in  its  effect 
upon  tiie  animal  system  when  unaccompanied  by  decomposing  organic 
substances,  as  we  find  it  to  be.  In  fact,  if  these  salts  exert  any  effect 
they  are  beneficial  and  not  deleterious.  From  these  statements  it 
would  also  appear  that  our  Sacramento  river  is  even  purer  than  that 
of  the  Mississipi,  which  has  a  world-wide  reputation  for  salubrity; 
lor,  in  an  analysis  by  Professor  James  Jones  of  New  Orleans,  reported 
to  General  Baxton  Bragg,  I  find  he  puts  down  the  proportions  of  saline 
constituents  in  each  glass  of  this  water  at  half  a  grain. 

While  reprehending,  therefore,  the  use  of  water  containing  an 
excess  of  mineral  matters,  I  cannot  but  coincide  with  those  sanitarians 
who  afBrm  that  water  of  moderate  hardness,  ceteris  paribus,  is  always 
to  be  preferred  to  that  which  is  entirely  soft.  So  well  satisfied  are  the 
French  authorities  of  the  superiority  of  hard  water,  that  they  pass  by 
that  of  the  sandy  plains  near  Paris  and  go  far  away  to  the  chalk  hills 
of  Champagne,  where  they  find  water  ever  harder  than  that  of 
London,  giving  as  a  reason  for  the  preference  that  more  of  the  con- 
scripts from  the  soft  water  districts  are  rejected  on  account  of  want 
of  strength  of  muscle  than  from  the  soft  water  districts,  from  which 
they  conclude  that  the  calcareous  matter  is  favorable  to  the  formation 
of  the  tissues.  Nor  would  I  object,  from  a  hygienic  standpoint,  to  the 
suspended  matters  found  in  most  of  ours  river  during  a  freshet,  which, 
consisting  chiefly  of  silicates  and  clayey  matters,  give  that  turpid 
appearance  to  which  a  general  aversion  is  manifested. 

I  am  pleased  to  be  able  to  state  that  I  am  sustained  in  this  opinion 
as  to  its  harmlessness  by  Professor  Jones.  "The  suspended  matters," 
be  states,  "so  far  from  rendering  the  water  of  the  Mississippi 
river  unfit  for  sanitarj'  purposes,  add  to  their  disinfectant  properties. 
The  health  of  New  Orleans  would  be,  without  doubt,  greatly  pro- 
moted by  flushing  out  the  main  drains  and  gutters  continuously  with 
full  streams  of  river  water.  The  mud  which  would  settle  along  the 
sides  and  bottoms  of  the  drains  would  possess  no  noxious  properties 
whatever,  of  itself."   This  system  was  adopted  while  New  Orleans 
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was  held  by  the  Federal  armies  during  the  late  Civi|  War,  and  the 
city  never  was  healthier. 

Reviewing  the  whole  subject  in  all  its  bearings,  I  would  recom- 
mend you  to  look  rather  to  the  supply  of  water  for  the  hospital  ulti- 
mately from  the  river,  when  the  Holly  system  of  filtering  and  distri- 
bution shall  have  been  perfected,  than  teethe  precarious  supply  of  water 
from  the  wells,  however  pare  it  be  shown  to  be  by  analysis  at  any  one 
time.  Seasons  and  a  variety  of  other  circumstances,  as  has  just  been 
stated,  respecting  our  river  water,  do  certainly  produce  effects  at 
certain  times  that  may  not  exist  at  others.  The  water  of  any  locality 
might  be  deemed  harmless  at  one  time  and  soon  after  the  same  water, 
although  containing  but  a  minimum  of  organic  matter,  may  be  found 
to  possess  organized  matter  of  such  a  deleterious  nature  that  our 
ideas  of  the  most  virulent  substances  fall  short  of  the  horrible  results 
that  these  invisible  poisons  can  accomblish.  Prom  the  absence  of 
proper  drains  refuse  poured  upon  tjie  ground  may  infect  water  just  as 
it  does  air.  In  some  instances  the  kitchen  slops,  delivered  from  a 
spout  upon  a  limited  space  have,  in  the  course  of  time,  worn  a  direct 
channel  to  the  family  or  neighboring  well.  In  any  case,  it  must  be 
remembered  that  the  soil  surrounding  a  well  is  drained  by  it.  It  is 
stated  by  high  authorities  that  the  soil  and  sub-soil  surrounding  is 
drained  by  it,  and  that  the  extent  of  the  drainage  may  be  represented 
by  an  inverted  cone,  of  which  the  base  at  the  surface  of  the  ground 
is  equal  to  from  one  to  three  times  the  depth  of  the  excavation,  this 
difference  depending  on  the  porousness  of  the  earth. 

From  this  it  will  be  seen  how  important  it  is  that  pig-sties,  privies 
and  manure  heaps  should  be  kept  at  a  certain  distance  from  habita- 
tions of  all  kinds.  Many  a  case  of  impaired  vitality,  ready  to  succumb 
to  trifling  ailments,  might  be  traced  to  such  pollution.  The  disinfect- 
ing quality  of  earth  itself  fortunately  relieves  us  from  this  greatest 
liability  to  impure  well  water,  but  even  this  beneficial  quality  may  be 
exhausted  by  abuse.  In  certain  localities,  near  the  borders  of  rivers, 
wells  sunk  in  the  beds  of  sand  and  gravel  yield  good  water,  which 
percolates  through  from  the  river;  but  a  few  feet  will  frequently 
alter  the  character  of  the  water  entirely.  For  this  reason,  too  much 
thoughtful  care  cannot  be  given  to  the  construction  of  the  proposed 
wing-dam  cistern  in  the  bank  of  the  Sacramento  River,  in  carrying 
out  the  Holly  system  of  supply.  All  of  which  is  respectfully  sub- 
mitted. Thomas  M.  Logan,  M.  D., 

Permanent  Secretary  State  Board  of  Health. 

"But,"  say  those  local  anti-river,  so-called  scientific,  medical,  bug 
and  water  experts,  and  their  scientific,  corporation,  sanitary  scienced, 
conceited,  conniving  dodgers,  posing  in  this  community  under  the  de- 
ceptive garb  of  daily  newspapers,  "conditions  have  changed  greatly 
since  those  days.  For  instance,  there  are  now  a  thousand  convicts 
in  the  State  Prison  at  Folsom,  and  there  are  more  people  living  on  the 
American  River  than  there  were  in  early  days.    And,  therefore,  the 
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chances  of  polluting'  the  water  of  the  Sacramento  River  are  gfreater 
than  then."  Which  charges  are  about  in  line  with  all  the  arguments 
those  gentlemen  have  advanced  since  their  disappointment  in  |the 
bold  attempt  of  the  greedy  vfater  pirates,  their  scheming  doctors  and 
newspaper  allies  to  posess  themselves  of  the  ownership  of  the  munici- 
pal water  supply  of  this  city  in  1893,  without  giving  the  people  a  sin- 
gle dollar  in  compensation  therefor.  And  the  total  robbery  of  the 
people  was  to  have  been  consumaiated  then,  as  now,  under  the  cun- 
ning disguise  of  sparkling  clear  water  from  the  east  of  town. 

THE  FALLACY  EXPOSED. 

In  reply  to  this  oft-repeated  and  time-worn  fad  of  the  virtuous 
and  enlightened  army  of  the  water  combines  and  lackey  experts,  I 
respectfully  remind  them  that  there  is  not  to  day  on  the  American 
River  and  all  other  creeks  and  tributaries  of  the  Sacramento  one  per- 
son to  every  five  hundred  who  dwelt  and  operated  mines  on  those 
rivers,  creeks  and  tributaries  of  the  Sacramento  River  in  the  early 
fifties. 

There  is  a  very  prominent  and  most  reliable  gentleman  now  re- 
siding in  this  city  who  informs  me  there  were  700  votes  polled  in 
Mormon  Island,  on  the  American  river,  in  1852,  and  about  three  times 
that  number  in  the  town  of  Folsom.  Allowing  four  persons  to  each 
voter  and  multiplying  the  above  number  by  four,  we  have  in  round 
numbers  11,200  people  in  those  two  little  towns  alone,  and  in  the  for- 
mer of  which  cannot  be  found  three  families  to-day,  besides  the  thou- 
sands of  other  mining  camps,  which  were  in  full  and  profitable 
operation  in  those  days  on  all  the  tributaries  of  the  Sacramento  river. 
Hence  the  pollution  of  the  water  of  that  river  was,  at  the  very  lowest 
estimate,  a  thousand  times  greater  when  the  water  works  were  built 
in  this  city  in  1854,  which  have  brought  health  and  comfort  to  its 
people  and  saved  them  hundreds  of  thousands  of  dollars  by  obviating 
the  possibility  of  being  half  their  time  sick  and  paying  large  fees  to 
the  learned  and  sympathetic  doctors  during  their  time  of  partial  health. 
Hence  the  advice  of  some  of  those  all-wise  philanthropists  to  return 
to  the  good  old  days  of  wells,  ague  and  all  species  of  low  fevers — and 
heavy  feed,  wealthy  doctors.  And,  to  be  sure,  nature's  social,  econ- 
omic and  all  other  laws  must  be  subordinated  to  satiate  the  greed  of 
the  shrewd,  masked  water  and  other  thieving  combines. 

I  presume  the  deeply-learned  medical  and  newspaper  water 
experts  and  their  falsely-educated  and  misled  dupes  will  not  only 
deny,  but  endeavor  to  reverse  in  order  to  sustain  their  false  attitude 
on  the  water  question,  the  inimitable  plan  of  the  Creator  in  the 
simple  and  peerless  means  adopted  at  the  beginning  of  time  for  main- 
taining the  perfect  purity  of  the  almost  bonndless  ocean,  seas,  straits 
and  bays  of  this  broad  earth ;  and  into  which  not  only  the  diseased 
and  putrid  carcasses  of  cattle  and  hogs  which  die  of  hog  cholera,  but 
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all  species  of  live  stock  and  wild  beasts  which  die  of  all  diseases 
known  to  experience  and  medical  science,  but  hundreds  of  thousands 
of  human  bodies  are  buried  in  those  waters  annually  who  die  of  all 
sorts  of  diseases;  besides,  they  carry  off  into  their  boundless  wastes 
all  the  putrid  filth  of  the  earth.  ^ 

Yet,  notwithstanding  these  waters  being  the  dumping  ground  for 
the  offal  of  over  3,000,000,000  human  beings,  many  of  whom  are  still 
in  a  primitive  state,  and  consequently  very  filthy,  yet  those  waters 
are  absolutely  pure,  and  upon  their  friendly  surface  the  air  is  purified 
and  charged  with  a  balmy  ozone,  which  invigorates,  promotes  and 
bring&  good  health  to  the  human  race  as  it  is  wafted  over  the  whole 
earth — to  the  poor  and  the  rich,  the  depraved,  the  vile  and  the  virtuous, 
the  honest  man  and  the  schemer,  the  wicked  and  the  just  alike,  in  the 
bountiful  wisdom  of  an  impartial,  ever-merciful  and  just  God. 

I  hope,  upon  due  reflection,  my  learned  anti-river  drinking  water 
friends  will  admit  that  it  is  not  the  amount  of  salt  in  those  immense 
and  measureless  bodies  of  water  that  keeps  them  perpetually  pure 
and  by  which  they  purify  the  atmosphere  also.  No,  gentlemen,  the 
same  means  are  applied  in  accomplishing  this  wonderful  work  that  is 
perpetually  taking  place  in  rivers  to  purify  the  boundless  waters  of 
the  ocean.  These  are  agitation,  motion,  travel  and  exposure  to  the 
Bun  and  air,  which  are  the  principal  factors  in  the  purification  of 
water.  Notwithstanding  the  unreasonable  vaporings  of  the  advocates 
of  corporation  ownership  of  the  water  supply  of  this  city,  who  are 
continually  blowing  their  mercenary  horn'  Und  trying  to  impress  the 
good  people  of  this  bond-fleeced  city  that  they  are  the  only  people  in 
the  universe  who  are  using  river  water  for  drinking.  I  will  respect- 
fully mention,  for  the  edification  as  well  as  by  way  of  adding  some- 
thing in  general  to  the  limited  knowledge  of  the  sycophants  of  a 
greedy,  would-be  Sacramento  water  monopoly,  a  very  few  of  the 
many  thousand  American  cities  whose  people  live  in  luxurious  health 
on  the  banks  of  very  muddy  rivers.  For  instance,  there  are  the  cities 
of  Omaha,  Jefferson  City,  Atchison  and  Nebraska  City  on  the  Missouri 
River;  St.  Paul,  Dubuque,  Quincy,  St.  Louis,  Davenport,  Vicksburg, 
Natchez,  New  Orleans  and  many  other  populous  cities  on  the  Missis- 
sippi River;  Cincinnati,  Covington,  Evansville,  Louisville  and  many 
smaller  towns  and  cities  on  the  Ohio  River.  And  all  over  the  United 
States,  Europe  and  the  world,  nearly  all  cities  are  built  on  rivers,  and 
the  people  of  those  cities  are  supplied  with  drinking  water  from  said 
rivers.  The  three  American  rivers  which  I  have  named  take  in  more 
sewage,  dead  hogs  and  other  carrion  and  decaying  vegetable  matter 
and  all  sorts  of  unmentionable  filth  than  have  been  dumped  or  have 
found  their  way  into  the  Sacramento  River  since  the  discovery  of  Amer- 
ica and  a  thousand  years  before  that  time. 

But  a  few  of  the  alleged  doctors  and  corporation-phonograph 
newspaper  lackies  of  those  cities  are  not  maintaining  a  corps  of  lying 
detectives  for  a  distance  of  two  hundred  miles  on  those  rivers  to 
make  entry  of  all  the  cattle,  horses,  sheep  and  hogs  that  go  there  to 
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drink  and  are  drowned  in  tbose  riv«rs,  and  exaggerate  the  number 
and  claim  that  those  animals  died  of  all  species  of  diseases,  from 
glanders,  tuberculosis,  to  hog  cholera,  as  do  the  two  daily  dodgers  of 
the  water  pirates  of  this  city,  who  make  it  their  business  to  publish 
such  statements  from  time  to  time  that  they  may  succeed  in  disgust- 
ing the  deceived  people  of  this  community  with  the  present  whole- 
some water  supply.  These  subservient  blatherskites  would  be  enabled 
to  earn  a  large  fee  by  transferring  the  ownership  of  the  water  supply 
of  this  city  from  the  people  to  the  capacious  maw  of  the  avaricious 
highbinders,  with  whom  they  evidently  entered  into  a  contract  in 
1893  for  the  accomplishment  of  that  nefarious  robbery  of  the  people 
of  this  city,  about  whose  health  and  prosperity  those  medicasters  and 
scandal-monging  philanthropists  pretend  to  worry  so  much,  and  to 
secure  whicli  for  the  dear,  good  people  seems  to  be  their  only  desire 
or  ambition  to  live.  To  be  sure,  the  aforesaid  dear  people  never 
dropped  onto  a  little  joker  contained  in  that  cunningly  conceived  con- 
tract to  the  effect  that  when  those  elegant  gentlemen  of  the  party  of 
the  second  part  did  not  have  an  adequate  quantity  of  water  at  their 
pseudo  wells  east  of  town  they  would  supply  the  people  with  water 
from  the  municipal  water  works  at  slightly  reduced  rates,  which  was 
the  original  intention  and  secret  of  the  whole  thieving,  stand  and  de- 
liver conspiracy.  And  as  soon  as  the  well-put-up  job  was  consum- 
mated, the  subservient  vassals  of  corporation  rapacity  would  imme- 
diately change  their  tune  and  harp  the  strings  of  truth  so  long  as  it 
suited  the  money-getting  interests  of  their  owners  and  masters,  by 
expatiating  on  the  pure  and  superior  qualities  of  Sacramento  River 
water,  in  which  they  would  be  absolutely  correct,  and  could  not  be 
successfully  contradicted. 

SACRAMENTO  RIVER  WATER  AND  THE  WATER  SUPPLY  OP 
OTHER  CITIES. 

I  cite  here  for  the]  benefit  and  information  of  the  very  tolerant, 
long-suiTering  and  patient  people  of  this  community  a  few  more  facts 
comparing  their  city's  pure  water  supply  with  other  less  favored 
cities,  which  should  convince  them  of  the  selfish  and  sordid  motives 
actuating  those  unprincipled,  dangerous  men,  who  have  made  and  are 
still  waging  a  fierce  and  bitter  campaign  against  it  in  the  interests  of 
the  masked  thieves  who  planned,  plotted  and  schemed  to  possess 
themselves  of  its  ownership. 

The  city  of  Calcutta,  on  the  great  river  Hugely,  with  a  popula- 
tion of  about  six  hundred  thousand  people,  and  with  hundreds  of 
tributaries  of  that  river  in  far  away  India,  where  millions  of  people 
live  on  its  fertile  and  fertilizing  shores,  and  where  not  only  the  sew- 
erage of  those  millions  are  carried  away  by  that  river,  but  it  is 
claimed  that  hundreds  of  thousands  of  the  mountain  tribes  and  resi- 
dents of  the  Himalayas,  on  the  banks  of  said  river  and  its  tributaries, 
neither  bury  nor  cremate  their  dead,  but  instead  drop  them  into  that 
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river,  from  which  not  only  the  people  of  Calcutta,  but  millions  of 
other  people  are  supplied  with  water  for  drinking'  and  culinary  pur- 
poses, and  those  people  are  comparatively  healthy,  except  when  they 
are  suffering'  from  the  ravages  of  famine,  which  almost  invariably 
produce  pestilence  and  plague  in  the  best  regulated  countries. 

And  Philadelphia,  one  of  the  largest,  most  populous  and  important 
cities  in  the  United  States,  with  over  a  million  inhabitants,  receives 
its  water  supply  from  the  Schuylkill  River,  which  has  not  half  the 
velocity  of  the  Sacramento,  and  which  is  only  a  hundred  and  ten 
miles  long  and  is  navigated  by  canalers  and  other  boatmen.  And,  cer- 
tainly, canalers  and  boatmen  are  not  considered  the  cleanest  people 
in  the  world. 

There  are  many  populous  cities  on  the  banks  of  the  Schuylkill, 
the  inhabitants  of  which  number,  in  the  aggregate,  over  seven  hun- 
dred and]  fifty  thousand  people,  the  sewerage  and  drainage  of  all  of 
whom  is  carried  by  said  river  on  its  way  to  the  Delaware,  its  inter- 
section with  which  is  several  miles  south  of  the  water  works  and 
reservoirs  supplying  that  city  with  water  for  all  domestic  purposes. 
Consequently,  if  it  is,  as  our  great  newspaper  water  experts  claim  it 
to  be,  surcharged  with  heavy,  coarse  detritus,  it  reaches  all  Philadel- 
phia's water  pumping  stations  with  all  the  pollution  of  the  Schuylkill, 
upon  whose  busy  banks  are  operated  a  thousand  factories,  consisting 
of  dye  and  chemical  works  and  all  sorts  of  manufacturing  enterprises. 

Still,  notwithstanding  all  these  obnoxious  contaminations,  there 
are  no  mercenary  subsidized  newspapers  in  that  fair  city  of  homes 
and  brotherly  to  constantly  remind  its  people  of  these  offensive  facts, 
or  keep  ever  before  their  minds  and  the  minds  of  the  outside  world 
that  the  good  people  of  the  city  of  brotherly  love  were  drinking  foul, 
disease-breeding  sewerage  and  death-dealing  water  from  their  convict 
prisons  and  thousands  of  other  sources  of  drainage  which  would  add 
to  the  pollution  of  their  water  supply,  and  thus  frighten  away  out- 
side investment  of  capital  and  the  possible  increase  of  population 
from  the  country  and  other  less  favored  cities,  as  well  as  to  disgust 
the  people  of  their  own  prosperous  and  progressive  city  with  their 
abundant  and  healthful  water  supply,  by  the  use  of  which  they  are 
enjoying  health  and  contentment  of  mind.  But  there  are  no  private 
parties,  nor  water  combines,  in  Philadelphia  bold  enough  to  under- 
take to  steal  the  water  supply  of  that  city.  Nor  is  there  any  Mayor 
nor  Board  of  Aldermen  daring  or  treacherous  enough  to  assist  in  the 
consummation  of  the  nefarious  plot  to  make  their  confiding  fellow- 
townsmen  the  unsuspicious  and  unwilling  victims  of  a  water  monopoly 
similar  to  that  of  San  Francisco  and  Oakland,  where  the  price  of 
water  is  supposed  to  be  regulated  by  the  cities'  Board  of  Supervisors 
and  the  City  Council,  an  instance  of  \ehose  judgment  and  integrity 
the  people  of  this  State  have  been  shown  in  this  year  of  grace,  1898, 
and  by  which  the  people  of  this  and  other  communities  have  been 
shown  the  danger  of  private  or  corporate  ownership  of  the  water 
supply  of  any  municipality. 
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The  taxpayers  of  this  long-suffering  city  mast  never  lose  sight  of 
the  fact  that,  sbonld  they  have  the  misfortune  by  any  accident,  error 
of  judgment,  or  under  any  pretense,  disguise,  or  offering  of  sparkling 
clear  water  to  be  supplied  by  any  aggregation  of  water  brigands  and 
to  be  delivered  just  outside  the  city  limits  from  alkali  wells,  lakes  or- 
streams,  by  which  they  would  lose  ownership,  or  any  part  of  owner- 
ship in  their  water  supply,  they  will  be  subjected  to  similar  exacting 
conditions  to  those  which  the  greedy  water  corporation  cormorants 
impose,  such  as  those  by  which  the  helpless  people  of  San  Francisco 
and  Oakland  are  being  fleeced  and  forced  to  pay  tribute  for  the  most 
inferior  quality  of  water  perhaps  in  the  United  States.  The  people  of 
those  cities  are  obliged  to  pay  more  for  water  than  they  do  for  bread. 
Id  Oakland,  previous  to  the  advent  of  the  competitive  water  company 
in  that  city,  a  house  of  three  or  four  rooms,  such  as  this  city  supplies 
with  water  for  50  cents  per  month  for  all  the  occupants  require  and 
which  is  not  measured  out  to  them  through  red  tape,  cheating,  cor- 
poration meters,  would  cost  not  less  than  a  dollar  and  a  half  a  month. 
A  house  of  six  rooms,  which  this  municipality  supplies  with  abund- 
ance of  good  and  absolutely  wholesome  water  for  $1  per  month  would 
cost  in  Oakland  from  $3  to  $5  per  month,  and  in  San  Francisco  the- 
price  of  water  is  nearly  as  high. 

THE  DANGERS  OF  PRIVATE  OWNERSHIP. 

I  shall  prove  to  the  good  people  of  this  city  that  the  consumma- 
tion of  that  Abbott-Henry  conspiracy  would  have  produced  similar 
conditions  in  this  city,  and  that  every  factory,  stable,  brewery,  busi- 
ness bouse  and  all  the  beautiful  homes  in  the  residence  quarters  of  this 
fair  city  would  have  had  watef  meters  placed  on  their  premises  for 
the  purpose  of  measuring  it  at  a  stipulated  price  per  gallon,  just  as  gas 
is  now  sold.  As  the  liberal  terms  offered  by  the  Abbot-Henry  water 
combine  made  the  difference  so  great  in  the  cost  of  pumping  the 
water  supply  by  that  philanthropic  combination  that  it  would  have 
become  imperative  to  measure  out  the  water  to  the  people,  as  they 
bad  no  conception  of  the  enormous  robbery  contemplated  by  that,  re- 
puted to  be,  generous  contract,  which  would  have  made  a  difference 
between  what  it  is  now  costing  the  city  and  the  cost  under  that  con- 
tract of  not  less  than  $60,000  per  annum,  which  difference  would  in- 
crease in  proportion  to  the  increasing  demand  for  water.  In  proof  of 
which,  the  average  cost  for  pumping  per  million  gallons  in  1896 
amounted  to  just  |8.50,  and  still  less  in  1897,  while  with  another  mod- 
ern tea-million-gallon  pump,  we  can  reduce  the  cost  of  pumping  per 
million  gallons  to  not  exceed  four  dollars.  As  the  average  Abbot- 
Henry  contract  paid  those  gentlemen  the  comfortable  sum  of  $29.(10 
per  million  gallons,  it  just  makes  the  trifling  difference  between 
municipal  pumping  and  contract  pumping,  which  we  were  told,  by 
the  way,  was  so  very  favorable — in  fact,  a  soft  snap  for  the  city — just 
$25.00  per  million  gallons,  and,  for  an  average  of  over  two  hundred 
millions  per  month,  amounts  to  the  snug  little  sum  of  $60,000  a  year. 
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Notwithstanding  this  glaring  fact,  the  truth-disseminating  local 
papers  brazenly  proclaimed  to  the  people  of  this  city,  the  prospec- 
tive and  intended  victims  of  the  water  combine,  at  that  time  that 
they  were  going  to  have  the  water  delivered  to  them  for  absolutely 
less  money  than  the  municipal  government  was  then  furnishing  it  to 
■the  dear  people,  whose  interests  are  always  so  carefully  and  faithfully 
conserved  by  those  devoted  and  patriotic  gentlemen,  who  certainly 
would  not  advocate,  countenance  or  support  any  cunningly  conceived 
job  or  conspiracy  put  up  by  any  combine  of  schemers,  organized 
under  the  banner  of  combined  greed  to  extort  money  from  the  people. 
Nor  would  these  honest  and  virtuous  newspapers  of  this  city  espouse 
the  cause  of  any,  gas,  electric  light  or  water  deal  in  the  interests  of 
private  ownership,  that  they  might  have  their  hands  and  arms  clean 
up  to  their  elbows  in  the  city  treasury  and  might  loot  it  at  their  own 
sweet  will. 

These  gentlemen  know  very  well  when  they  claim  that  the  con- 
taminating surroundings  and  conditions  of  our  water  supply  are  the 
•worst  in  the  world  that  they  are  not  telling  the  truth.  Anyone  who 
desires  to  satisfy  himself  on  this  important  question  can  prove  at  very 
little  trouble  or  expense  by  comparing  the  Sacramento  River  with  any 
other  river  in  the  world  supplying  a  city  of  the  size  and  importance 
of  this.  Upon  investigation  he  will  learn  that  with  all  its  windings 
the  Sacramento  River  is  nearly  a  thousand  miles  long  ;  and  that  there 
is  not  a  factory,  nor  more  than  fifteen  thousand  people  residing  upon 
its  shores  from  its  source  to  this  city  ;  and  that  it  is  not  only  the  re- 
ceptacle of  nearly  all  the  medicinal  springs  of  the  Coast  Range,  but 
also  carries  to  our  doors,  refreshed  and  purified,  the  invigorating, 
health-giving  waters  of  Mt.  Shasta's  inexhaustible  mineral  springs. 
Compare  our  supply  with  a  few  of  Europe's  largest  cities,  such  as 
Berlin,  Hamburg,  Strasburg,  Paris  and  London,  all  of  which  are 
built  on  the  banks  of  rivers  and  receive  their  water  supplies  from 
rivers. 

RIVER  WATER  THE  MOST  HEALTHFUL. 

I  want  to  show  the  people  of  this  community,  the  intended  vic- 
tims of  the  water  combine  conspiracy,  that  it  has  been  abundantly 
and  most  satisfactorily  proven  by  experience,  scientific,  microscopic 
and  bacteriological  analysis  and  demonstration,  that  the  waters  of 
rivers  are  the  healthiest  and  safest  for  the  use  of  the  human  race  and 
all  animal  life. 

I  quote  some  of  the  most  eminent  and  reliable  authorities  to  bear 
me  out  in  this  claim,  commencing  with  Dr.  Frankland,  who  placed 
the  bacilli  of  typhus  in  the  water  of  the  Thames,  and  it  disap- 
peared entirely  in  from  nine  to  thirteen  days,  while  in  the  pure  deep- 
well  water  of  the  KentCompany  it  survived  for  thirty-three  to  thirty- 
nine  days.  "The  fact  that  excretory  products  of  bacteria  are  inimical 
to  bacteria  themselves  is  the  foundation  of  the  process  of  inoculation 
against  disease.  It  has  been  firmly  established  beyond  the  possibility 
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of  a  doubt  that  organisms  survive  for  much  longer  periods  in  soil, 
while  they  die  off  very  rapidly  in  rivers,  and  even  in  sewers,"  where 
the  purifying  influence  of  the  sun  and  pure  atmosphere  are  absent. 

I  shall  put  the  Koyal  Commission,  who  were  appointed  by  the 
municipal  government  of  London  to  examine  and  report  upon  the 
merits  of  the  different  waters,  presented  for  the  use  of  the  five  mill- 
ions inhabitants  of  the  great  city  of  London,  upon  the  witness  stand, 
whom  I  hope  will  receive  a  respectful  hearing,  whose  reports  from 
1892  and  1895  are  as  follows: 

"We  are  strongly  of  the  opinion  that  the  water  supplied  to  the 
consumers  in  London  is  of  a  very  high  standard  of  excellence  and  of 
purity,  and  that  it  is  suitable  in  quality  for  all  household  purposes. 
We  are  well  aware  that  a  certain  prejudice  exists  against  the  use  of 
drinking  water  derived  from  the  Thames  and  Leigh,  because  these 
rivers  are  liable  to  pollution,  however  perfect  the  subsequent  purifica- 
tion, either  by  natural  or  artificial  means,  may  be.  But,  having  regard 
to  the  experience  of  London  during  the  last  thirty  years,  and  to  the 
evidence  given  to  us  on  the  subject,  we  do  not  believe  that  any  danger 
exists  of  the  spread  of  disease  by  the  use  of  this  water. 

The  report  of  same  Commission  in  1895: 

"After  all,  the  main  evidence  on  which  we  have  to  base  our  judg- 
ment is  that  furnished  by  London  itself  for  more  than  eighty  years. 
The  inhabitants  of  London  have  been  drinking  water  from  the  Leigh 
and  the  Thames  above  Teddington,  at  points  either  the  same  as  those 
at  which  the  present  intakes  are  situated,  or  at  points  where  the 
chances  of  contamination  were  greater,  and  the  population  that  has 
been  thus  supplied  has  varied  from  two  and  one-half  millions  to  five 
millions.  Here,  then,  we  have  an  experiment  on  a  gigantic  scale, 
largely  exceeding  in  compass  the  aggregate  experience  of  all  other 
places  in  which  outbreaks  of  fever  have  been  subjects  of  inquiry,  and 
an  experiment  made,  moreover,  under  the  very  conditions,  or,  at  any 
rate,  under  no  more  favorable  conditions  than  those  that  are  still  in 
operation  in  London. 

"What  has  been  the  practical  issue  of  this  prolonged  and  wide  ex- 
perience? Every  medical  witness  that  has  appeared  before  us, 
whether  his  general  feeling  was  favorable  or  unfavorable  to  the 
water,  has  told  us,  unhesitatingly,  that  he  knows  of  no  single  instance 
in  which  the  consumption  of  this  water  has  caused  disease.  This  is 
the  unanimous  testimony  of  the  medical  officers  of  health,  of  the 
water  analyists,  and  of  the  bacteriological  experts — of  all,  in  short, 
whose  attention  has  been  directed  to  the  subject.  The  commission, 
therefore,  thinks  that  the  risk  3f  disseminating  disease,  even  by  an 
admittedly  polluted  river  water,  under  conditions  similar  to  those 
which  obtain  in  the  Leigh  and  Thames,  so  small  as  to  be  negligible. 
No  sane  man  can  successfully  dispute  the  fact  that  in  nearly  all  rivers 
there  is  a  great  rapidity  of  purifying  action  constantly  going  on." 

1  cite  for  the  benefit  and  possible  enlightenment  of  the  self- 
constituted  and  assumed  newspaper  and  medical  water  experts  of  this 


city  the  perfect  purification  of  a  polluted  river  in  a  distance  of  less 
than  thirty  miles ;  this  is  the  river  Seine.  After  its  becominff  terribly 
polluted  by  the  reception  of  the  sewerage  of  two  and  a  half  millions 
of  people  and  all  their  domestic  animals,  and  the  thousands  of  manu- 
facturing' enterprises  of  the  great  and  busy  city  of  Paris,  on  its  slug- 
gish course  through  that  city,  it  steadily  improves  in  appearance,  and 
at  thirty  miles  below  that  city  it  has  been  proven  upon  the  most  care- 
ful analysis  to  be  actually  and  absolutely  purer  than  it  was  before  it 
received  the  horrible  sewer  of  that  populous  city ;  and  it  must  be 
remembered  that  the  lands  in  Europe  are  very  highly  cultivated,  and 
that  stable  manure,  as  well  as  liquid  manure  for  fertilizing  the  soil  is 
continuously  used,  and  much  of  that  filthy  stuff  finds  its  way  into  those 
rivers,  which  supply  drinking  water  to  most  of  the  populous  cities  of 
Europe  and  of  the  world. 

Yet,  in  the  face  of  the  fact  that  it  has  been  proven  to  the  entire 
satisfaction  of  the  ablest  physicians,  scientists  and  most  learned  men 
in  Europe  and  America,  by  the  greatest  and  most  experienced  medical, 
analytic  and  chemical  authorities  on  both  continents  that  river  water 
is  purified  by  the  action  of  Nature's  own  handiwork  in  a  most  incred- 
ibly short  space  of  time  and  in  every  mile  of  travel  on  its  course  to  the 
ocean,  these  anti-river  water  people  decry  the  Sacramento  on  account 
of  its  receiving  the  waters  of  the  American  river,  which  carries  the 
Folsom  Prison  sewerage.  The  Seine  it  is  proven  beyond  a  perad- 
venture  of  a  possible  doubt  to  be  perfectly  purified  in  less  than  thirty 
miles  on  its  course  from  the  metropolis  of  France.  And  the  conditions 
for  the  purification  of  the  Seine  are  not  within  a  thousand  times  as 
favorable  in  that  country — or  in  any  part  of  Europe — as  they  are  right 
at  home  here  with  us,  where  such  a  thing  as  manuring  river  bottom 
land  is  unknown,  and  where  nature  supplies  all  the  necessary  properties 
of  filtration  and  purification — such  as  rocks,  pebbles, ^gravel,  coarse  and 
fine  sands ;  besides,  the  velocity  of  the  American  river  is  very  rapid, 
and  the  sun  and  atmosphere  accomplish  the  final  purification  of  that 
river. 

Prof.  D.  T.  Amstead,  who  has  written  an  exhaustive  treatise  on 
"The  Water  Supplies  of  Towns  and  Cities,"  says:  "Exceedingly 
clear  water — water  that  appi'oaches  distilled  water  in  its  freedom 
from  solid  contents  and  gases — is  not  so  well  fitted  for  the  supply  of 
towns  and  cities  as  river  water.  Lead  and  salts  of  lead  are  to  some 
extent  soluble  in  such  water,  and  may  act  as  a  poison,  which,  being 
cumulative,  is  insidious,  and,  if  long  neglected,  may  end  in  serious 
results." 

The  water  sheds  of  Croton  lake  and  river  which  supplies  the  great 
city  of  New  York,  and  which  has  over  two  million  people  every  work- 
ing day  of  the  year,  drains  more  than  twenty  cemeteries  and  thou- 
sands of  cesspools,  privies  and  other  contaminations,  all  of  which  are 
removed  by  the  action  of  Nature  on  this  water  on  its  coarse  to  and 
ingress  into  that  city.  The  same  conditions  prevail  with  the  Passiac 
river,  which  supplies  Jersey  City,  Hudson  City,  Hoboken  and  many 
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more  populous  cities.  But  the  daily  newspapers  of  those  places  do  not 

call  the  attention  of  the  people  to  the  filthy  condition  of  their  drink- 
ing water  nor  its  horrible  contamications  in  transit  to  their  respective 
cities.  No,  the  newspaper  men  of  those  places  do  not  bend  their 
energy  for  a  stipulated  amount  of  money  to  rob  the  people  of  the  few 
public  utilities  still  owned  by  their  respective  municipalities,  nor 
frighten  away  capital  and  proposed  enterprise  from  their  respective 
cities  for  the  accomplishment  of  such  nefarious  ends  by  which  they 
would  depreciate  the  value  of  the  property  of  their  fellow  citizens 
and  retard  the  growth,  progress  and  prosperity  of  their  own  towns 
and  cities.  Those  were  not  the  means  employed  to  build  up  New 
York  and  other  large  American  cities  to  their  present  splendid  propor- 
tions. 

Since  the  corrupt  and  corrupting,  invisible  gang  of  thus  far  dis- 
appointed water  pirates  placed  their  disease  germ,  microbe,  scare- 
crow, darkly  and  deeply  laid  water  robbery  plot  in  the  possession  of 
their  hired  and  subsidized,  willing  and  most  subervient  lackies  and 
newspaper  horn  tooters,  they  advised  them  to  take  advantage  of  the 
unfavorable  conditions  which  ever  result  from  dry  seasons  in  low 
countries  and  semi-tropical  climates,  which  are  ever  subject  to  ague, 
remittent,  intermittent  and  other  low  fevers;  and  when  these  were 
raging  all  over  this  Coast,  and  much  less  affecting  this  than  other 
sections  of  the  State  and  Coast,  they  unfolded  their  campaign  with 
renewed  energy  and  vigor,  which  is  only  a  continuation  of  the  bold, 
Etand-and-deliver  plot  of  1893,  agreeable  to  the  wishes  of  these  suave 
schemers,  said  subservient  lackies  on  what  they  believe  to  be  a  most 
cleverly  conceived  plan,  put  in  full  operation  the  preliminary  work  to 
the  consummition  of  that  theiving  conspiracy  of  those  masked,  avar- 
icious, top-loftical  philanthropists.  Hence  the  loud  condemnation 
and  denunciation  of  Sacramento  River  water  as  the  recptacle  of  all 
sorts  of  animal  and  decaying  vegetable  filth  and  sewerage  from  the 
State  Prison  at  Folsom,  not  only  carrying  all  species  of  typhoid  fever 
and  other  disease  germs,  but  also  the  most  destructive,  contaminating 
and  depraving  criminal  microbes,  all  of  which  find  their  way  into  the 
homes  and  thence  into  the  stomachs  of  the  inhabitants  of  this  bond- 
conspiracy  and  water  pirates  doomed  city,  by  way  of  the  Sacramento 
River  to  be  sure.  So  say  the  mercenary  agents  of  those  star-chamber 
conspirators,  including  the  morning  daily,  general  all  around  corpor- 
ation echo,  gold  cornering,  combine  mouthpiece  and  advocate,  and  the 
daily  evening  bulldozer,  subsidy-earning,  winged  microbe ;  and  a  brace 
of  other  less  pretentious,  more  insignificant,  nickle-catching,  piece- 
making,  weekly,  monthly,  yearly  and  eternal  fakirs,  who  wage  their 
uninformed,  false,  misleading  and  mercenary  campaign  against  the 
wholesome  river  water,  which  has  preserved  the  health  of  this  city 
for  forty-five  years,  and  assisted  to  pay  off  a  theiving  bonded  in- 
debtednes",  which  has  thus  far  cost  the  people  and  taxpayers  of  this 
city  nearly  $5,000,000,  for  which  they  never  received  any  valuable  con- 
eideration.    This  bond  business  was  the  result  of  a  conspiracy,  aboat 
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In  line  with  the  unsuceessfnl  water  conspiracy,  which  was  supported 
80  ardently  and  energetically  by  those  same  patriotic  alleged  news- 
papers, who  exist  only  to  advocate  and  defend  the  liberties,  interests 
and  rights  of  the  people,  about  whose  safety  they  spend  so  many 
sleepless  nights.  Notwithstanding  all  their  worry  over  the  rights  of 
said  dear  people,  when  the  masked  villians  composing  the  water  com- 
bine, who  intend  and  are  bent  in  the  near  future  on  owning  the  water 
supply  of  this  city,  gave  out  their  corporation  cue,  under  one  disguise 
or  another,  the  campaign  against  the  present  municipal  water  snpply 
is  renewed  with  seeming  electrical  power  and  energy.  In  a  word,  all 
the  dark  and  deeply  prepared,  star  chamber  schemes  of  those  philan- 
thropists are  dressed,  up  splendidly  in  the  innocent,  white  robes  of 
humanity  and  philanthropy,  and  most  plausibly  presented  to  the  un- 
wary, timid,  unsuspicious  and  ever  credulous  minds  of  the  dear  peo- 
ple, whom  these  magnanimous  humanitarians  intend  to  bunco,  a  la 
gold  brick  method,  and  through  the  medium  of  their  hireling  news- 
paper blatherskites,  medicasters  and  other  professional  fakirs,  and  in 
the  name  of  and  for  the  love  of  humanity,  which  outwardly  ever 
characterized  corporation  hypocrisy  and  cupidity,  and  by  the  shrewd 
manipulation  and  successful  operation  of  this  double-dealing,  mis- 
leading policy.  This  up-to-date,  gentlemanly  parvenuceracy  hope  to 
own  and  control  all  the  public  utilities,  and  when  they  want  to  ad- 
vance the  price  of  said  public  utilities  they  need  only  to  press  a  button 
and  instruct  their  lackies  to  enforce  their  demands,  and,  if  they  are 
not  immediately  acceded  to,  this  select,  favored  and  high  strung  par- 
venuceracy are  in  a  position  to  cut  off  all  the  necesearies  of  life  from 
the  toiling  masses  and  all  the  rest  of  the  dear  people  whom  they  love 
so  much. 

The  alleged  daily  newspapers  of  this  city  have  been  and  still  are 
nauseously  filthy  in  giving  the  people  of  this  city  and  the  outside 
world  such  a  magnitied,  misleading  and  absolutely  false  description 
of  the  water  supply  in  order  to  earn  large  fees  promised  them  upon 
the  consummation  of  the  contemplated  transfer  of  the  ownership  of 
the  water  supply  of  this  city  from  the  hands  of  the  people  to  those  of 
a  private  corporation  by  the  conspiracy  of  1893,  failing  in  which 
these  pseudo  newspapers  claim  that  they  will  see  to  it  that  broad- 
minded  men  will  be  elected  to  oEBce  in  the  future,  who  will  be  more 
pliable  in  their  hands  and  subservient  to  their  will  and  to  the  wishes  of 
their  scheme-hatching  masters. 

A  MISLEADING  BOARD  OF  HEALTH. 

In  view  of  the  nasty  campaign  of  falsehood  conducted  by  these 
mercenary  fakirs,  and  that  the  unreliable  and  disgusting  rot  emanat- 
ing from  their  sanctums  is  not  fit  to  be  reproduced  in  print,  I  will 
give  here  instead  some  extracts  from  a  newspaper  report  of  a  meeting 
of  another  set  of  faking  philanthropists  and  posing  philosophers 
known  as  the  Board  of  Health  of  Sacramento,  just  to  call  the  atten- 
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tion  of  the  people  to  the  impracticable  and  nonsensical  ideas  we  are 
obliged  to  put  up  with  and  suffer  from  men  pretending  to  be  friends  to 
the  city's  progress  and  learned  hygienic  experts.  The  headlines  of  th» 
report  of  the  meeting  of  this  erudite  body  of  water  experts  tells  its 
own  story  and  exposes  to  public  gaze  the  ripe  knowledge  and  storied 
wisdom  of  the  learned  sages  composing  the  Board  of  Health  of  the- 
Capital  City  of  the  great  Golden  State  of  California. 


HEALTH  REPORTS  ARE  WORTHLESS. 

EVEN  THE  BOARD  OF  HEALTH  SO  CONCLUDES. 

This  statement  is  made  by  these  Sacramento  medical  savants  in 
support  of  a  wild,  vicious,  exaggerated  publication  in  the  Evening 
Tumblebug,  when  it  was  positively  known  that  thfire  were  but  two 
caaes  of  typhoid  fever  in  this  city,  and  which  resulted  from  drinking 
well  water.    Said  evening  fakir  multiplied  and  magnified  said  cases  to 
over  two  hundred,  and  told  the  world  that  drinking  Sacramento  river 
water  caused  the  fever  epidemic  in  this  city.   And  a  certain  member  of 
said  learned  Board  of  Health  said  he  believed  there  was  at  least  a 
hundred  other  cases  of  typhoid  fever  in  this  city.     And  another  of 
these  pseudo  learned  gentlemen  said  he  heard  it  remarked  on  the 
street  that  there  could  not  be  less  than  three  hundred  cases  of 
typhoid  fever  in  this  city.     These  wild  statements,  unsupported  by 
knowledge  or  truth,  have  been  published  to  the  outside  world  as  facts 
The  report  goes  on  :    "Dr.  Henderson,  like  Dr.  Ross,  took  a  shy  at 
the  river  water,  which  he  believed  to  be  the  prime  cause  of  the  fever 
in  a  majority  of  cases";  and  another  wise  and  learned  water  expert 
microbe  chaser  and  sure  locater  of  disease  germs.  Dr.  Ross,  said  he 
was  willing  to  recommend  to  the  Board  of  Education  to  use  subter- 
ranean water  at  all  the  school-houses  and  to  plug  up  all  the  hydrants 
for  river  water  on  the  premises.    In  his  wisdom  and  honesty  of  pur- 
pose he  did  not  believe  in  being  evasive  in  the  matter,  but  to  condemn 
the  water  at  once.    He  thought  this  was  the  only  safe  plan  to  pursue. 
Dr.  Fay  thought  it  would  be  wise  to  compel  the  dairymen  to  furnish 
the  cows  with  well  water.    Dr.  Ross  said  that  would  be  unnecessary, 
for  cows  were  immune  from  typhoid.     He  thought,  however,  the 
dairymen  should  wash  their  cans  and  pans  with  well  water. 

Fellow  citizens,  hear  two  more  of  those  learned  sages,  who  are 
also  members  of  your  City  Board  of  Health.  The  above  manifesta- 
tion of  the  profundity  of  their  knowledge,  learning,  experience  and 
wisdom  certainly  should  recommend  them  to  your  consideration  and 
induce  you  to  extend  them  your  patronage  should  fever  or  any  other 
disease  aflBiet  your  families,  as  your  recovery  would  b«  speedy  and  th» 
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sad  loneliness  of  death  impossible,  as  those  expert  microbe  anglers 
know  just  where  to  find  them,  and  choke  off  the  earth  all  those  de- 
termined, minute,  villainous  assassins.  In  fact  they  know  so  much 
about  them  and  their  annihilating  intentions  that  they  summoned  up 
enough  courage  to  meet  under  a  flag  of  truce  their  commanding 
officers,  who  are  leading  their  innumerable  hosts  to  the  invasion  and 
final  destruction  of  our  peaceful  and  inoffensive  city  through  the 
Sacramento  river.  And  by  m^ch  scientific  persuasion  they  secure^ 
favorable  terms  to  the  extent  of  guaranteeing  immunity  to  cows  from 
the  attacks  of  the  countless  legions  of  the  lionine  carnivoracity  of 
these  invincible  armies  of  gluttonous  microbes,  armed  with  the  ter- 
rible, debilitating  and  destructive  weapons  of  typhoid  fever.  And, 
therefore,  since  those  magnanimous  terms  have  been  secured,  our  cows 
can  drink  Sacramento  river  water  with  impunity  after  it  is  filtered 
and  boiled  to  about  300  degrees  Fahrenheit.  How  singularly  blest 
Sacramento  City  is,  with  such  extraordinarily  clever  doctors  and  the 
far-seeing  medical  experts  which  constitute  its  City  Board  of  Health. 

These  wonderful  men,  and  their  predecessors,  informed  the 
doomed  people  of  this  oft-gulled  community  that  milk  carried 
great  armies  of  microbes  and  numerous  species  of  disease 
germs  and  death-dealing  animalculae,  the  most  dangerous  and  de- 
structive of  which  is  the  tubercular  tribe,  each  and  every  one  of 
which  is  armed  with  knobs  on  their  bodies  as  sharp  as  lances,  and 
with  which  they  were  determined  to  wipe  the  good  people  of  this 
community,  and  particularly  its  fairest,  dearest,  most  interesting  and 
promising  babies  from  off  the  earth.  In  behalf  of  the  babies,  the 
Board  of  City  Trustees  were  most  pathetically  appealed  to  by  said 
medical  philanthropists  for  the  creation  of  the  office  of  Milk,  Meat 
and  Market  Inspector  at  a  salary  not  to  exceed  $100  per  month,  but 
fitting  up  his  laboratory  and  rent  thereof  will  run  the  maintenance 
of  this  municipal,  microbe  chasing  device  up  to  a  much  larger  sum 
than  the  amount  first  demanded  by  those  wonderful  and  deeply 
learned  animalcular  experts  and  sympathetic  self-sacrificing  humani- 
tarians. 

The  unselfish  devotion  of  those  medical  philanthropists  has 
manifested  itself  in  a  most  substantial  form,  to  my  knowledge  and 
experience  in  the  last  five  years  that  I  have  enjoyed  the  honor  of 
serving  as  a  member  of  the  Board  of  City  Trustees  before  whom, 
those  gentlemen  never  made  a  plea  in  the  interests  of  humanity 
either  for  the  promotion  or  preservation  of  its  health,  or  pretended 
prolongation  of  its  life,  that  said  appeal  was  not  accompanied  by  a 
demand  on  the  City  Treasury  for  more  money.  And  when  said  de- 
mand is  allowed,  sickness  and  the  death  rate  increased  proportion- 
ately, with  the  decrease  in  the  Treasury.  If  we  reflect  on  the  ignor- 
ance of  the  ancients  and  all  their  successors,  of  the  existence  of  the 
sportive  microbes  and  all  their  accompanying  evils,  we  of  the  en- 
lightened 19th  century  are  astonished  to  read  ot  the  millions  of  said 
ancients  who  engaged  in  war  were  slain  is  battle,  and  the  millions- 
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vbo  lived  to  a  good,  old  a?e  in  blissful  ignorance  of  the  dangem  to 
which  they  were  exposed  by  the  presence  of  those  terrible,  invincible 
«nem,es  of  the  human  race.  And  we  are  still  more  surprised  in  view 
of  the  many  modern  medical  discoveries  and  the  scientiBc  safeguards 
which  are  so  lavishly  thrown  around  the  human  family  that  any  of 
them  die  at  all  in  this  advanced  part  of  the  19th  century. 
Those  extraordinary  far-seeing  animalculists  and  scientific  benefac- 

j!5'r,o,°f^?;t.^°'^*^''?''  °'  '^'^  who  only  number, 

ail  told,  4d,000,  in  salaries  alone,  monthly,  the  sum  of  |;1452  C6  To 
one  set  of  presumably  educated  parasites,  for  protection  and  prom- 
ised immunity  from  the  invasions  and  vicious  attacks  of  another  im- 
mense army  of  low-down,  carniverous  and  most  destructive  parasites 
to  whom  the  educated  set  have  given  a  very  bad  name.  Our  edn- 
cated  army  of  defense  consists  first,  of  the  County  Hospital  the  sal- 
aries of  which  amount  monthly  to  f 842.06 ;  County  Veterinary  and 
his  Deputy,  (150.00;  City  Physician  and  his  Deputy,  » 160  00 •  Build- 
•lug  and  Sanitary  Inspector,  $100.00:  Milk,  Meat  and  Market  In- 
spector, $100.00;  Sanitary  Plumber,  $100.00. 

Notwithstanding  this  great  outlay  and  all  the  scientific  and  sani- 
tary  precautions  poor  mortals  sicken  and  die  just  the  same  as  they 
have  ever  since  life  commenced.  And  there  are  just  as  few  old  peo- 
ple to  be  seen  now  as  there  was  a  thousand  or  six  thousand  years  ago 
And  doctors  will  continue  to  fill  out  certificates  of  death  now  and  in 
future,  as  they  have  ever  since  that  practice  commenced.  I't  seems 
when  Almighty  God  created  mankind  he  gave  him  his  eyesight  and 
made  it  strong  enough  to  serve  all  necessary  and  useful  purposes  and 
not  to  pry  into  the  secret  mysteries  of  His  perfect  being  and  wonder- 
ful work  of  creation,  all  of  which  seem  to  be  founded  upon  animal 
life,  and  without  the  use  and  application  of  powerful  magnifying 
glasses,  some  of  which  are  now  made  so  they  can  make  an  ordinary 
fly  appear  twelve  miles  long,  by  applying  which  to  evervthing  we 
eat  and  drink,  we  would  bring  so  much  of  this  low  animal  lite  to 
view  that  we  would  become  so  disgusted  at  their  nauseating  appear- 
ance that  we  would  not  eat  or  drink  anything  at  all,  and  only  sicken 
and  die  instead. 

THE  CASE  OP  SECRETARY  SMITH. 
Among  the  many  water  experte  and  learned  microbe  prophets 
who  loaned  his  influence  to  the  combine,  anti-river  water  pirates' 
campaign  of  1898,  there  are  none  who  surprised  me  more,  nor  from 
■whom  a  better  argument  in  defense  of  Sacramento  river  water  can 
be  obtained  than  my  esteemed  friend,  Edwin  F.  Smith,  who,  when  he 
was  comparatively  poor  like  the  rest  of  us,  remained  at  home  in  this 
city  nearly  all  the  time,  drank  Sacramento  river  water  straight 
lived  plain  and  simple.  But  he  became  rich  and  influential,  and  by 
slow  deg-ees  he  sought  and  easily  found  other  associates  and  other 
and  maybe  stronger  waters  to  drink  than  plain  and  health-preserT- 
ing  Sacramento  river  water  which,  while  he  continued  its  liberal  oae 
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vritbout  adnlteration,  the  vicious  typhoid  germs  never  attacked  his- 
ample  form,  in  which  there  is  an  abundance  of  room  for  the  genera- 
tion and  propagation  of  all  species  of  good,  big,  fat,  energetic  mi- 
crobes, without  innoculation  from  Sacramento  river  water  or  any- 
other  water.  If  Mr.  Edwin  F.  Smith,  the  learned  doctors  and  news- 
paper water  and  microbe  experts  of  this  city  would  kindly  inform  thia 
credulous  and  confiding  public  where  this  destructive,  cunning, 
typhoid  fever  germ  first  originated  previous  to  the  adoption  of  hi» 
educated  and  far-seeing  strategy  of  attacking  the  human  family- 
through  the  water  courses  and  sources  which  supply  mankind  with 
drinking  water,  you  gentlemen  would  confer  a  most  inestimable  and 
lasting  blessing,  not  only  on  the  people  of  this  misled  and  long- 
suffering  community,  but  upon  the  whole  human  race  for  which,  no 
doubt,  you  gentlemen,  will  be  substantially  and  liberally  rewarded 
and  the  people  will  ever  entertain  the  deepest  gratitude  and  highest 
appreciation  of  your  unselfish  philanthropy  and  devotion  to  the  cause- 
of  humanity. 

Nevertheless  it  is  an  unfortunate  fact  that  Mr.  Edwin  F.  Smith  haS' 
of  late  years  been  spending  much  of  his  gold-coated  time  in  San- 
Francisco,  Los  Angeles  and  Oakland,  cities  which  are  supplied  with, 
lake  and  well  water,  both  of  which  are  of  very  indifferent  and  doubt- 
ful quality  and  are  strongly  suspected  by  many  practical  people  to  be 
very  unwholesome  and  dangerous  waters;  and  no  doubt  when  Mr. 
Smith  opened  his  capacious,  healthy  Sacramento-river-water  valves  for 
an  intake  of  those  bug-infected  waters  he  became  the  innocent  but 
susceptible  and  helpless  receptacle  of  those  deliberating,  debilitating 
rogues  that  the  doctors,  in  their  mature  wisdom,  dominate  these  cun- 
ning, vicious  villains  to  be.  The  above  may  not  be  the  real  reason  of 
Mr.  Smith's  attack  of  typhoid  fever,  as  it  is  whispered  around  town 
here  that  Mr.  Smith  holds  membership  in  several  high-living  clubs, 
and  that  it  is  many  years  since  he  drank  any  water  at  all,  ani  if  he 
should  have  the  misfortune  to  return  to  the  use  of  it  again  that  ifc 
would  be  such  a  suprise  to  his  stomach  that  there  would  be  a  very 
respectable  and,  no  doubt,  largely  attended  funeral  in  about  three 
days  thereafter,  and  our  popular  Coroner  would  smile  his  blandest 
and  most  inimitable  smile.  I  myself  drink  one  to  twenty-five  glassea 
of  Sacramento  river  water  every  day,  and  I  am  about  as  clean-blooded 
and  free  from  fever  and  all  other  diseases  as  most  men  of  my  age  in 
this  community,  notwithstanding  the  learned  opinion  and  contrary 
advice  of  a  few  all- wise  local  anti-river- water  doctors,  their  mercenary 
newspaper  supporters  and  allies  and  other  misguided  disciples  of  those 
microbe-abasing  water  experts.  I  drink  this  water  pure  and  fresh  from 
the  hydrant,  without  either  filtering  or  boiling,  not  only  to  slake  my 
thirst,  but  because  it  is  a  sure  preventive  and  safeguard  against  all 
fevers,  notwithstanding  the  adverse  opinion  of  some  so-called  legal- 
ized medical  authorities  and  their  mercenary  and  misled  allies.  I  have 
known  one  of  the  most  promising  young  men  of  this  city  who  died 
of  typhoid  fever  in  the  beginning  of  July,  and  who  had  not  drank  any 
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other  than  filtered,  boiled  and  condensed  water  for  six  months 
previous  to  bis  fatal  attack  of  typhoid  fever ;  and  bis  surviving  rela- 
tives, who  are  wealthy,  influential  people,  are  willing  and  ready  to  tes- 
tify to  this  fact  in  behalf  of  the  people  of  this  city,  who  are  being  fatally 
misled  by  a  set  of  thoughtless  incompetents.  And  I  can  cite  a  dozen 
similar  cases,  any  one  of  which  should  convince  any  ordinarily  intelli- 
gent people  of  the  ignorance  and  incompetency  of  the  professional 
fakirs,  who  have  condemned  and  denounced  the  use  of  Sacramento 
river  water,  without  trial  or  proper  investigation,  and  contrary  to  all 
precedents  and  the  practical  experience  of  nearly  all  water  experts  of 
ancient  and  modern  times. 

There  is  another  glaring  fact  by  which  I  can  prove  the  falsity  of 
the  statements  made  by  all  of  said  overweening  fakirs :  The  City 
Physician  and  his  deputy,  whose  practice  is  almost  wholly  among  the 
poor,  who  do  not  boil  the  water,  neither  do  they  filter  it  or  buy  well 
water,  and ,  fortunately,  for  themselves, they  cannot  afford  to  employ  the 
sevices  of  the  regulation  plug-hatted  and  kid-gloved  medical  sages  of 
this  scheme-ridden  city,  and  the  results  are  there  was  not  a  case  of 
typhoid  fever  came  to  the  notice  of  these  two  most  experienced  physi- 
<;ians  in  their  extensive  practice  among  the  people  of  this  city  during 
this  so-called  epidemic  of  that  dread  disease.  There  are  many  other 
facts  in  connection  with  this  medical  and  newspaper  campaign  against 
the  wholesome  water  supply  of  this  city.  Marysville  is  supplied  with 
artificial  well  water,  and  there  were  more  cases  of  typhoid  fever  there 
this  Spring  than  there  were  here,  and  they  are  a£9icted  all  the  time 
with  ague,  malaria  and  all  sorts  of  low  fevers.  Lodi,  Gait,  lone, 
Wooodland,  Winters,  Madison  and  Chico — which  latter  is  supplied 
with  apparently  clear  water  from  a  clear  lake  in  Antelope  Valley — 
have  been  afflicted  with  300  per  cent,  more  cases  of  typhoid  fever  this 
year — and  all  the  time — than  we  have  in  this  city.  Red  Bluflf,  Redding, 
Dunsmuir,  Wheatland,  Lincoln,  Rocklin,  Newcastle,  Grass  Valley, 
Nevada  City  and  Truckee,  where  they  are  supposed  to  have  as  good 
water  as  the  world  can  afford,  and  numerous  other  cities,  towns  and 
villages  which,  to  their  misfortune,  were  out  of  reach  of  the  health- 
preserving  water  of  the  Sacramento  river,  suffered  from  a  thousand 
per  cent,  more  cases  of  typhoid  fever  than  have  the  people  of  this 
city,  whose  health  has  been  preserved ;  and  the  spread  of  the  terrible 
typhoid  fever  epidemic  which  swept  over  this  whole  country  last 
Spring  has  been  prevented  more  effectually  by  the  free  and  libaral 
use  of  the  pure  and  wholesome  water  of  the  Sacramento  river  than  any 
other  remedy  or  preventive  that  could  be  employed  for  the  certain 
sccomplishmant  of  that  most  earnestly  desired  end. 

TYPHOID  NOT  DUE  TO  RIVER  WATER. 

Notwithstanding  the  unsought,  free  and  water  pirates  inspired 
advice  of  the  bloated  newspaper  windbags  and  a  few  of  Sacramen- 
to's misled  and  misleading  medicos  to  the  contrary,  I  have  a  letter 
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"before  me  from  the  Secretary  of  the  Health.  Commissioners  of  Port- 
land, Oregon,  in  which  he  says  that  the  decrease  in  the  numher  of 
typhoid  fever  cases  in  that  city,  since  they  substituted  lake  water  for 
Willamette  river  water  for  drinking  and  all  domestic  purposes  has 
been  phenomenal.  Nevertheless  and  contrary  to  that  statement,  I 
quote  here  from  a  printed,  tabulated  report  of  the  Health  Commis- 
sioners of  that  city,  the  following:  "The  mortality  in  typhoid  fever 
continues  about  the  same,  there  being  22  deaths  during  1897,  as  com- 
pared with  25  during  1896." 

While  there  is  no  doubt  the  death  rate  has  been  reduced  consid- 
erably it  may  not  be  wholly  accredited  to  the  change  from  one  qual- 
ity of  drinking  water  to  another.  And  the  fact  remains  that  the 
number  of  typhoid  fever  cases  have  not  decreased  very  appreciably. 
I  have  been  talking  with  a  late  arrival  from  that  city,  a  very  intelli- 
gent, trustworthy  and  most  reliable  gentleman,  who  informs  me  that 
the  ravages  of  typhoid  fever  in  that  city  this  year  of  1898  is  some- 
thing terrible  to  contemplate,  and  likely  the  Health  Commissioners  of 
that  city  will  be  called  upon  to  record  the  largest  death  rate  from 
that  dread  disease  they  or  their  predecessors  have  been  called  upon 
to  chronicle  since  the  incorporation  of  Portland  as  a  city. 

The  public  must  not  be  misled  or  carried  away  with  the  false  im- 
pression that  that  city  is  supplied  with  lake  water  wholly.  Bull  Run 
river,  it  is  true,  takes  its  source  from  a  lake  of  the  same  name,  located 
in  the  Cascade  mountains,  a  brief  description  of  which  is  given  here, 
as  taken  from  the  rules  adopted  by  the  water  Committee  of  the  city 
of  Portland,  regulating  the  public  water  supply,  and  the  rate  charged 
the  inhabitants  of  that  city  therefor,  -together  with  a  chemical 
analysis  of  said  water : 

THE  WATEB. 

The  main  source  of  the  water  supply  of  Portland  is  Bull  Run 
lake,  situated  in  the  Cascade  mountains,  at  an  elevation  of  3,500  feet 
above  the  level  of  the  sea.  The  lake,  about  three  miles  long,  nearly 
a  mile  wide  and  very  deep,  is  seven  miles  northwest  from  the  summit 
of  Mount  Hood.  The  deep  canyon  of  the  Sandy  river  prevents  the 
discolored  waters  from  the  glaciers  of  that  mountain  from  running 
into  the  lake.  It  is  supplied  entirely  from  unfailing  springs  in  the 
steep,  rocky  slopes  surrounding  it  on  all  sides,  fed  by  water  from 
melting  snow  and  rain. 

The  only  outlet  from  the  lake  is  under  an  immense  mass  of  shat- 
tered basalt,  which  fills  the  canyon  at  its  northwest  end.  From  the 
base  of  this  natural  dam,  350  feet  below  the  surface  of  the  lake,  the 
water  gushes  forth  and  forms  Bull  Run  river,  a  tributary  of  the 
Sandy,  which  empties  into  the  Columbia  at  Troutdale. 

Bull  Run  river,  after  flowing  very  rapidly  through  a  rocky  can- 
yon nearly  twenty  miles,  is  tapped  by  a  pipe  forty-two  inches  in 
diameter,  at  a  point  thirty  miles  east  from  Portland,  and  720  feet 
above  low  tide  in  the  Willamette  river,  and  a  portion  of  the  water, 
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without  being  stored  in  ^ny  reserroir,  flows  through  the  thirty  mi1e» 
of  the  pipe  directly  into  the  distributing  mains  in  the  city,  at  the  rate 
of  24,000.000  gallons  daily. 

TOTAL  FIXKD  INOREDIKNTB. 

2.7  parts  in  100,000  parts  by  weight,  or  1.89  grains  per  imperial 
gallon  (of  ten  pounds  aToirdapois),  consisting  of — 

Parts  in  Grains 


Silica  56  .392 

Oxides  of  iron  and  aluminum  _  08  .056 

Calcium  carbonate  39  .28S 

Magnesium  carbonate  27  .189 

Chlorides,  sulphates  and  carbonates  of  alliali  _  40  .280 

Organic  matter  _  _„          i.oo  .700 

Totals                                                              2.70  1.89a 


And  you  will  observe  by  comparison  with  chemical  analysis  of 
Sacramento  river  water  that  notwithstanding  all  that  has  been  said 
and  written  in  praise  of  the  water  of  Ball  Run  river,  and  against  the 
pure  and  wholesome  water  of  the  Sacramento  river,  it  has  sustained 
its  old  reputation,  not  only  in  proving  itself  to  be  fully  the  equal  of 
the  much-iauded  water  of  Bull  Run  lake  and  river,  but  has  developed 
a  much  higher,  purer  and  far  superior  quality  of  water  than  any 
water  with  «vhich  it  has  thus  far  been  compared. 

The  water  supply  of  Portland,  like  that  of  our  own  city,  is  pari> 
fied  by  motion,  sun  and  air,  which  can  only  be  obtained  by  the  river 
process  of  purification  and  which  was  the  original  design  of  our 
Creator  for  preparing  drinking  water  for  the  use  and  benefit  of  man- 
kind and  in  sustaining  all  animal  creation;  and  it  is  the  one  and 
only  process  which  separates  from  water  the  poisonous  minerals  of 
the  bowels  of  the  earth  by  precipitation,  and  the  filthy  contagion  of 
the  mountain  stock  ranges,  the  wild  animals  of  the  deep  and  almost 
inaccessible  ravines  and  the  filthy  cow  pastures  of  the  high  mountains 
and  hillsides,  as  also  from  the  poisons  from  the  shedded  hides  of 
rattlesnakes  and  other  poisonous  reptiles,  whose  venomous  poisons 
are  ever  polluting  the  waters  of  lakes,  wells  and  4II  still  waters. 

I  observe  by  the  Health  Commissioners'  printed  report  of  the  city 
of  Portland  to  its  Mayor  and  Common  Council  that  it  extols  the  ex- 
cellent qualities  of  its  new  water  supply  most  lavishly,  which,  by  the 
way,  is  done  by  nearly  every  board  of  health  in  the  world — save  and 
except  only  the  ill-fated  city  of  Sacramento.  It  matters  not  how  in- 
different or  inferior  the  quality  or  quantity  of  the  water  supplied  ia 
all  cities,  their  boards  of  health,  newspapers,  uninformed  doctors 
and  public  men  speak  well  of  it  and  give  it  a  good  name,  except  ia 
this  unfortunate  city,  where  for  wholsomeness  of  quality  and  abundant 
and  never-failing  supply  of  unsurpassed  water  we  are  second  to  no 
city  in  the  world,  notwithstanding  all  that  is  said  in  praise  of  Port- 
land's new  water  supply. 
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The  report  says :  "And  only  upon  a  probable  and  approximate  esti- 
mate population  of  that  city  at  89,000  that  the  death  rate  is  only  6.35." 
The  chances  are  when  the  census  of  1900  ia  taken  they  will  discover  quite 
a  decrease  in  the  number  of  their  inhabitants  since  the  last  census 
was  taken,  judg'ing  from  the  number  of  people  now  residing  here 
who  were  former  residents  of  that  city  and  who  are  part  of  the  great 
exodus  from  there  during  the  panic  years — 1892  and  1893  and  1894 — 
caused  by  the  avariciousness  and  insatiable  greed  of  the  gold-cornering 
combine  in  those  years  of  dire  distress.  It  is  to  be  hoped,  however, 
that  the  decrease  in  sickness  and  the  death  rate  in  progressive  Port- 
laud  will  justify  the  enormous  expense  the  people  of  that  city  have 
undertaken  in  changing  their  water  supply  from  the  Willamette  river 
to  Bull  Run  River,  which  change  has  cost  the  good  people  of  that  city 
the  immense  sum  of  $3,836,508.00.  But  in  view  of  the  unfortunate 
fact  that  Oregon  is  in  the  hands  of  the  gold-bugs  and  bond-sharps, 
whose  financial  policy  is  so  well  guarded  by  powerful  legal  defenses 
that  they  always  possess  a  large  surplus  of  easily  earned  gold,  with 
which  no  doubt,  as  a  means  of  influencing  public  opinion  their  way, 
they  conduct  several  influential  daily  newspapers  whose  editors  and 
other  employes  of  the  money  power,  discovered  some  very  dangerous, 
determined  and  destructive  disease  germs  in  the  water  of  the  Willa- 
mette river,  by  way  of  preparing  a  golden  opportunity  for  the  bond 
sharks  and  a  most  propitious  outlet  for  their  hoarded  gold,  and  that 
they  might  thus  be  enabled  to  levy  and  collect  usurious  tribute  from 
the  good  people  of  that  bond-ridden  city  for  many  years  to  come. 

In  comparing  the  death  rate  in  many  cities  of  the  United  States, 
1  find  that  Omaha,  Nebraska,  which  takes  its  water  supply  from  the 
Missouri  river,  with  an  actual  population  of  nearly  double  that  of  the 
estimated  population  of  the  city  of  Portland  and  not  having  near  as 
mild  or  favorable  a  climate  has  a  lower  death  rate  than  the  latter  city 
with  its  estimated  population  of  89,000.  The  death  rate  per  thousand 
for  Portland  is  6.35.  Actual  population  of  Omaha,  Nebraska,  140,000. 
Death  rate  per  thousand  in  that  city,  6.187.  Certainly,  the  Sacra- 
mento river  is  no  more  subject  to  nor  susceptible  of  contamination  or 
pollution  from  Pitt  river,  its  source,  than  is  the  Missouri  river  from 
Fort  Benton  to  Omaha.  I  will  cite  here  for  the  benefit  of  the  anti- 
Sacramento  river  maniacs,  a  most  convincing  proof  of  the  absolute 
purity  of  Sacramento  river  water  over  all  other  waters  supplying  any 
city  on  the  Pacific  Coast  or  anywhere  else. 

A  SQUARE  TEST. 

There  is  a  gentleman  of  my  acquaintance  in  this  city  who  has 
Sacramento  river  water  put  up  in  a  vessel  now  nearly  two  years,  and 
it  is  to-day  as  clear  as  crystal.  And  I  have  a  pitcher  of  Sacramento 
river  water  in  my  own  possession  for  over  six  months,  and  it  is  just 
as  clear  as  is  possible  for  water  to  become.  It  never  underwent  any 
system  of  filtration,  or  artificial  purification  other  than  to  pour  it 
into  another  pitcher  after  the  sediment  was  precipitated  from  it,  and 
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it  is  now  as  sweet  and  agreeable  to  the  taste  as  the  day  it  was  drmwB 

from  the  hydrant,  which  proves  it  to  be  fully  the  equal,  not  only 
of  the  waters  of  the  Nile,  but  the  equal  of  any  water  in  the  world. 
And  this,  notwithstanding  its  learned  and  solemn  condemnation  with- 
out test,  trial  or  any  form  of  analysis,  knowledge  or  information 
whatever,  by  a  certain  set  of  incompetent,  avaricious  medicasters 
and  the  newspaper  lackies  of  the  greedy  water  combine  conspirators, 
from  whom  all  this  anti-river  water  inspiration  and  lying  is  emana- 
ting. For  comparison,  experiment,  example  and  instructive  infprma- 
tion  let  any  interested  citizen  who  entertains  a  shadow  of  doubt  as 
to  the  superior  quality  of  Sacramento  river  water  over  any  well  water 
ever  discovered  in  this  county,  taue  a  pitcher  of  any  well  water  now  in 
nse,  or  recommended  by  your  learned  doctors  and  their  newspaper 
allies  and  other  pseudo  scientiQc  bacteriological  experts  for  drinking 
and  all  other  domestic  purposes  for  the  oft-misled  people  of  this  bun- 
coed city.  And  if  said  well  water  is  not  as  green  in  less  than  two 
weeks  as  the  grass,  or  the  foliage  on  the  trees  in  tha  vicinity  of  the 
location  of  said  wells,  then  I  will  admit  that  I  am  wrong.  And  in 
addition  to  this,  strong  evidence  of  the  presence  of  organic  matter, 
fungi  and  decaying  vegetation,  poisonous  acids,  alkali  and  other  min- 
eral poisons  will  be  found.  It  becomes  ropy  with  a  white,  slimy 
and  most  disgusting  substance  which  would  justify  the  owners  of 
those  wells  instead  of  wasting  their  energy,  time  and  money  in  boom- 
ing their  disease-breeding  and  death-dealing  water,  and  forcing  it 
upon  the  ever  credulous  and  gullible  people  of  this  scientific  and  pro- 
fessional fakir  ridden  city  to  just  establish  a  gigantic  rope  walk  and 
a  half  dozen  of  soap  and  candle  factories,  and  by  letting  the  water  of 
these  wells  stand  a  few  days  it  will  supply  all  the  necessary  material 
to  make  a  brilliant  success  of  all  three  of  those  profitable  industries. 

In  further  proof  of  the  danger  of  drinking  well  water,  we  have 
on  the  stubs  of  the  City  Collector's  receipt  books,  a  record  of  over  one 
hundred  and  fifty  dollars  money  paid  by  Mr.  Clark,  who  conducted  a 
pottery  for  years.  East  of  town,  for  water  which  he  bought  of  this 
city,  for  the  preservation  of  the  health  of  himself  and  family,  not- 
withstanding the  fact  he  was  the  owner  and  possessor  of  wells,  which 
contained  an  inexhaustible  supply  of  sparkling,  clear  water.  I  know 
also,  at  this  present  time,  a  well-to-do  resident  of  Orange  Vale  who 
carries  Sacramente  river  water  from  this  city  up  to  that  beautiful 
foothill  town.  And  this  same  gentleman  was  once  impressed  with  the 
firm  belief  that  his  well  of  sparkling,  clear,  mountain  water  was  the 
purest,  coolest,  best  and  most  wholesome  water  on  earth,  but  after  its 
constant  use  for  a  short  time  he  was  effectually  and  finally  con- 
vinced of  the  error  of  his  judgment,  and  very  gladly  substituted  the 
learnedly  and  scientifically-condemned  Sacramento  river  water. 
"Verily,  the  learning  and  wisdom  of  a  few  of  the  doctors,  newspaper 
men  and  other  sages  in  this  community  surpasses  all  conception  of  the 
ordinary  mind.  And  the  great  wonder  of  it  all  is  that  other  commu- 
ties  are  not  complaining,  many  of  which  contain  from  one  million  to  fire 
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million  inhabitants,  who  are  supplied  with  drinking  water  from  rivers. 
This  density  of  population,  with  their  manufacturing  and  commercial 
interests,  are  certainly  and  naturally  exposed  to  a  million  times  more 
contamination  and  pollution  than  the  water  supply  of  this  city  can 
possibly  be  exposed  to  in  a  thousand  years.  But  those  people  are  not 
constantly  reminded  of  the  many  dangers  of  contamination  to  which 
their  water  supply  is  ever  exposed.  It  is  not  to  be  wondered  at  that 
the  unfortunate,  misguided  people  of  this  community,  who  have  been 
and  now  are  paying  for  and  using  the  sparkling,  pseudo-pure,  clear 
water  from  the  alkaligenious  wells  of  this  city  and  vicinity,  which 
are  not  only  the  filthy  drainage  of  the  pig  pens,  hog  wallows,  cow  pas- 
tures and  all  the  impregnated  contagion  of  the  cesspools  ot  this  city 
-and  suburbs,  but  much  worse  and  more  dangerous  to  the  health  of  the 
people  and  destructive  of  human  life,  because  these  same  wells  are 
the  absorbent  sink  of  four  cemeteries ;  where  the  decaying  and  putrid 
corpses  of  the  Jew  and  the  Gentile,  the  Chinaman  and  others,  have 
been  emitting  their  poisonous  effluvia  and  commingling  it  with  the 
waters  of  these  wells  nigh  on  to  fifty  years,  thus  adding  vicious  dis- 
ease-breeding and  death-dealing  microbe  germs  to  the  so-called  spark- 
ling, clear,  well  water  of  the  City  of  Sacramento  and  its  suburbs  for 
five  miles  around,  are  doing  so  under  an  error  of  judgment,  produced  in 
their  minds  by  the  false  statements  and  misrepresentations  of  a  greedy 
gang  of  scheming,  avaricious  vipers,  who  hatched  one  of  the  most 
vicious  and  outrageous  plots  to  rob  and  disinherit  the  people  of  this 
municipality  of  the  most  vital  of  all  the  public  utilities,  and  the  last 
source  of  revenue  they  have  left  them.  And  this,  in  order  that  the 
top-loftical,  wise,  know-all,  sage-like,  silent,  supercilious  posers,  the 
sneaking,  kid-gloved,  plug-hatted,  professional  fakirs,  and  their  news- 
paper and  other,  but  more  ignorant  allies  and  lackies,  and  other  influ- 
ential gentlemen  of  our  rising  parvenuocracy  might  live  in  abandoned 
ease  and  extravagant,  unbridled  luxury  off  the  sweat  and  toil  of  the 
disinherited  busin«ss  people,  and  the  common  herd  of  this  commuity. 

It  is  very  obvious  to  the  most  ordinary  intelligence  that  those 
faking  gentlemen  who  write  and  talk  so  much  abont  the  water  of  the 
Sacramento  river,  do  not  manifest  much  knowledge  of  the  numerous 
difBculties  attendant  upon  procuring  an  abundant  supply  of  whole- 
some water  for  municipalities.  The  absence  of  any  reference  to  these 
difficulties  by  the  learned  sages,  who  denounce  constantly  and  unspar- 
ingly, the  absolutely  pure  and  abundant  water  supply  of  this  city,  is 
in  evidence  of  their  utter  ignorance  of  this  most  important  of  all  sub- 
jects, affecting  the  interests  and  health  of  the  people.  Therefore,  it 
proves  their  incompetency  to  pass  judgment  upon  the  quality  of  Sac- 
ramento river  water,  lake  water,  driven  or  artesian-well  water,  or  any 
other  quality  of  water.  The  only  knowledge  they  possess  on  the  sub- 
ject amounts  to  this:  One  of  these  gentlemen  makes  a  charge  that 
certain  water  is  polluted  with  disease  germs,  particularly  the  disease 
most  prevalent  at  the  time  he  makes  such  charge ;  and  others  of  these 
wise  and  profoundly-learned  water  experts  and  disease  germ  detec- 
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tives  write  an  article  in  support  of  said  charge,  which  is  published  in 
some  medical  magazine  and  is  only  the  mere  theory  or  opinion  of  one 
or  two  men  unsupported  by  precedent,  practical  experience,  chemical 
or  bacteriological  analysis,  or  the  experiments  of  the  studious,  philo- 
sophic and  philanthropic  minds  of  all  ages ;  but  with  a  self-satisfied 
air  and  an  overweening,  assumed  and  dignified  vanity,  they  ask  each 
other,  and  sometimes  they  actually  deign  to  inquire  of  some  layman 
if  he  has  read  such  and  such  an  article,  which  appeared  in  a  certain 
medical  and  scientiffc  magazine,  bearing  him  out  in  his  views  on  the 
water  qusstion.  As  much  as  to  say,  "You  see,  I  am  just  right  in  my 
views  on  this  subject,  and  in  view  of  this  fact  I  know  and  believe  there 
is  no  man  nor  set  of  men  brazenly  bold  enough  to  question  my  theory, 
supported  as  it  is  by  a  distinguished  medical  magazine  and  all  the 
local  newspapers,  and  many  of  the  good  people  of  this  fair  city."  The 
latter,  however,  are  nearly  all  newcomers,  who  are  not  familiar  with 
the  scientific  character  of  the  few,  untraveled,  uninformed  and  inex- 
perienced doctors  who  are  opposed  to  the  use  of  river  water  for  drink- 
ing and  all  domestic  purposes.  And  who,  of  course,  know  that  the 
newspapers  are  not  actuated  by  any  sordid  or  mercenary  motive, 
and  that  they  are  merely  conducted  in  the  interests  of  and  for  the 
benefit  of  humanity;  and  that  the  proprietors  and  attaches  of  said 
newspapers  sleep  outdoors  in  this  glorious  climate,  and  live  on  Cali- 
fornia's pure,  bracing  air  and  sparkling,  clear  water,  from  the  alkali 
wells  in  and  around  this  city.  And,  therefore,  thesa  unwary,  mis- 
guided people  continue  using  for  drinking  purposes  either  boiled  river 
water,  or  keep  on  buying  this  ague,  malarial  well  water,  so  as  to 
make  business  for  those  hi>;hly-learned,  philanthropic  doctors,  and  to 
give  prestige  to  the  wild  and  unjust  claims  of  one  W.  E.  Henry,  for 
the  enormous  sum  of  $571,000,  for  breach  of  contract  in  connection 
with  the  contemplated  robbery  of  the  people  of  this  city  of  their 
entire  water  supply  in  the  year  of  grace,  1893.  A  part  of  the  infam- 
ous scheme  is  to  give  emphasis  to  the  claims  of  those  uscrupulous, 
avaricious  hell-hounds  who  employ  the  most  deceitful  means  and  mis- 
leading arguments  for  the  accomplishment  of  that  nefarious  plot,  of 
which  Mr.  W.  E.  or  J.  H.  Henry  were  little  more  than  agents  for  the 
invisible  rogues  who  hatched  that  thieving  conspiracy.  Evidently 
they  are  no  more  now  in  their  suit  against  the  city.  However,  I  can- 
not other  than  admire  their  monumental  gall,  for  endeavoring  to  force 
the  good  people  of  this  city  to  pay  them  back  the  money  they  expended 
in  their  bold  attempt  to  rob  them  of  this  most  useful  and  valuable  of 
all  the  public  utilities.  I  can  recall  to  mind  a  case  tried  in  one  of 
our  courts  a  few  years  ago,  where  an  unfortunate  man  stole  $1.75,  and 
was  sentenced  to  eight  years  in  the  Eolsom  prison,  not  so  much  for 
stealing  so  trifling  a  sum,  but  merely  for  bis  intentions.  But  here 
comes  the  agent  of  a  crowd  of  suave,  plug-hatted  schemers,  having 
failed  to  rob  the  people  of  this  city  of  property  averagin^f  something 
like  five  millions  of  dollars,  and  asks  the  courts  of  this  State  and  the 
United  States  to  force  the  people  of  this  city  to  pay  them  the  enor- 


—  37  — 


mous  sum  of  $571,000  for  their  thieving  intentions.  Mr.  Henry  and 
bis  employers  really  should  be  elected  to  Congress. 

I  again  appeal  to  the  people  of  this  outraged  community  to  take 
immediate  but  firm  steps  to  suppress  the  false  statements  and  vicious, 
misleading  charges  that  have  been  made  and  are  still  made  and  dis- 
seminated broadcast  through  this  State,  and  in  fact,  the  whole  United 
States  and  Europe,  to  the  effect  that  the  Sacramento  river,  which  sup- 
plies this  city  with  drinking  water,  is  terribly  charged  with  all  species 
of  disease  germs,  and  especially  that  it  is  running  brimful  of  the 
vilest  of  typhoid  fever  germs,  which  disease,  unfortunately  for  the 
oft-misled  people  of  this  city,  happens  to  be  epidemic,  not  only  over 
this  Paciffc  Coast,  but  it  is  said  the  terrible  scourge  is  prevalent  over 
the  whole  of  North  America.  I  find  upon  inquiry  that  there  are 
numerous  cases  of  some  very  low  fevers  prevailing  in  many  and  vari- 
ous sections  of  this  State ;  through  Yolo  county  there  were  several 
cases  of  typhoid  fever;  through  Colusa,  Placer,  Nevada,  and  many 
other  foothill  and  mountain  counties;  Elk  Grove,  Gait,  Sheldon,  Fol- 
8om,  Oak  Park,  and  many  other  towns  in  this  county  where  it  is  cer- 
tain the  people  do  not  drink  Sacramento  river  water.  Even  the  death 
roll  of  San  Francisco  last  spring  was  higher  than  it  has  been  for 
years;  it  being  in  May  last  18.24  per  thousand,  which  is  attributed  to 
the  dry  season,  as  it  certainly  cannot  be  charged  that  the  Sacramento 
river  water  was  reponsible  for  this  terrible  epidemic  of  typhoid  fever 
which  is  raging  over  the  whole  country  this  year,  where,  unfortu- 
nately for  the  victims  of  that  terrible  scourge  they  cannot  have  the 
pure  water  of  the  Sacramento  River,  which  is  a  certain  typhoid  pre- 
ventive. The  patient  people  of  this- city  and  the  world  at  large,  are 
told  in  raw  head  and  bloody  bones  style  of  glaring  headlines  by  the 
local  newspapers  of  this  city,  and  even  by  the  San  Francisco  Call,  of 
the  polluted,  death-dealing  water  of  the  Sacramento  River.  The 
latter  newspaper  with  its  State,  national  and  international  circula- 
tion and  influence  instead  of  lending  its  support  to  further  advance 
and  give  tone  and  prestige  to  the  midnight-incubated  schemes  of  a 
combined  gang  of  avaricious  water  pirates,  who  have  for  years  been 
using  all  manner  of  subterfuge  to  own  and  control  the  water  supply 
of  this  city  that  they  might  be  enabled  to  exact  exorbitant  prices 
from  the  people  for  the  water  which  they  know  they  must  have  at 
any  cost,  ought  to  advocate  the  emancipation  of  the  people  of 
its  own  city  from  the  political-corrupting,  demoralizing  and  crush- 
ing influence  of  the  Spring  Valley  water  monopoly ;  first,  by 
strongly  and  strenuously  advocating  not  only  the  propriety,  but  the 
necessity  of  municipal  ownership  of  the  water  supply  of  the  great, 
rich  city  of  San  Francisco,  which  can  at  any  time  be  made  the  victim 
of  a  water  famine,  whenever  the  exacting  demands  of  said  monopoly 
are  not  acceded  to.  In  order  to  assist  in  the  accomplishment  of  such 
an  inestimable  blessing  for  the  suffering  tax-payers  and  householders 
of  that  city,  I  advance  an  idea  here  which  may  prove  of  incalculable 
value  to  the  people  of  San  Francisco,  not  only  in  freeing  them  abso- 
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sntely  from  the  baneful  iDfluence  of  a  soulless  water  monopoly,  but  iir 
securing^  for  tbat  city  an  inexhaustible  and  never-failing  supply  of  the 
best,  swwetest,  most  wholesome  and  nutritious  water  in  the  world, 
and  for  less  money  than  they  can  possibly  obtain  such  supply  by  any 
other  method  or  means.  This  plan  which  I  suggest  is  to  tap  the  Sac- 
ramento River  north  of  this  city  and  convey  the  water  to  San  Fran- 
cisco by  great  water  mains,  where  it  can  be  distributed  to  the  people, 
perfectly  clear,  from  settling  reservoirs,  which  can  be  maintained  by 
the  city  at  a  nominal  cost.  A.  W.  Von  Schmidt  in  1870  had  partly 
organized  a  great  water  company  for  the  purpose  of  supplying  Marys- 
ville,  Sacramento,  Stockton,  Oakland,  Alameda  and  San  Fraocisco 
with  pure  mountain  water  from  Lake  Tahoe,  which  was  ,to  be  con- 
veyed to  the  Korth  Fork  of  the  American  River  by  tunneling  the 
Sierra  Nevadas,  and  thence  to  all  towns  and  cities  between  that  place 
and  San  Francisco,  inclusive.  By  adopting  my  suggestion  San  Fran- 
cisco can  have  as  good  water  as  the  Von  Schmidt  Company  could  pos- 
sibly have  delivered  to  that  city  and  its  people  can  avoid  the  enormous 
expense  that  would  necessarily  be  entailed  in  tunneling  the  moun- 
tains, and  have  a  municipal  water  supply  that  would  be  the  equal  of 
any  in  the  world,  both  in  quality  and  quantity.  Then  Mr.  Call  when 
yon  get  this  good  work  accomplished  for  your  own  city,  try  and  assist 
your  next  door  neighbor,  the  water  monopoly-crushed  city  of  Oak- 
land by  making  an  immediate  demand  for  the  improvement  of  the 
quality  of  the  water  supply  of  that  city,  as  San  Francisco,  Berkeley 
and  Oakland,  and  I  might  include  Los  Angeles,  have  the  most  indif- 
ferent and  inferior  quality  of  water  of  any  cities  I  know  of,  and  they 
are  ever  at  the  mercy  of  unscrupulous  water  combines  who  can  always 
have  rates  fixed  to  suit  their  avoriciousness  and  by  which  they  can 
exact  extortive  prices  from  the  people  of  those  cities. 

No  doubt  the  water  from  Chrystal  Springs  furnished  San  Fran- 
cisco is  very  good  water,  could  it  be  deliv.'r"d  to  the  people  by  water 
mains  directly,  instead  as  it  now  is  from  s-orage  reservoirs  with 
natural  bottoms,  where  grass,  fungi  and  all  soi  is  of  vegetable  matter 
is  propagated.  In  proof  of  this  fact,  in  the  coj^ro.^  of  my  investiga- 
tions of  the  drinking-water  question,  I  visited  the  inlel  of  two  of  the 
receiving  and  distributing  reservoirs  of  the  Spring  Valley  Water  Co. 
in  San  Francisco.  The  surroundings  seemed  to  be  cleanly  and  very 
well  kept.  The  reservoirs  have  very  good  substantial  beds  and  sides. 
The  University  reservoir  is  prepared  with  asphaltum  rolled  solidly  on 
felt.  And  I  observed  at  the  same  reservoir  a  system  of  filtration 
which,  while  simple  and  inexpensive,  made  it  plainly  obvious  that 
there  was  considerable  vegetable  and  other  objectionable  material 
conveyed  in  the  mains  from  Chrystal  Springs  and  Alameda  Creek  to 
those  distributing  reservoirs,  which  is  impossible  in  river  water. 
Tnose  filterers  consist  of  a  series  of  screen  frames,  covered  with 
cheese  cloth  and  placed  in  slots,  through  which  the  water  passes  from 
the  supply  mains  to  the  reservoir,  and  by  this  simple  process  the 
heavy  tree  branches,  fungi  and  other  decaying  vegetable  matter  i»- 
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withheld  and  separated  from  San  Francisco  drinking  water.  I  visited 
the  reserroir  at  W«8t  avenne  and  Elsie  street,  which  is  the  receiving- 
and  distributing  reservoir  of  water  from  San  Andreas  Lake.  The 
Soring  Valley  Water  Company  there  maintains  an  aermotor  where 
the  water  is  lifted  up  some  twelve  feet  high  and  passed  over  and  into 
a  receptacle  some  twelve  to  sixteen  feet  long  and  shaped  something 
like  a  watering  trough,  divided  into  two  compartments  by  a  partition 
which  stands  about  twenty  inches  above  the  outer  edges  of  said  recep- 
tacle, which  are  slightly  curved  outward  on  the  top  edges.  By  this 
make-shift  and  costly  method  San  Francisco's  drinking  water  is  being 
constantly  agitated  and  exposed  to  the  sun  and  air  for  the  purpose  of 
of  purifying  it  by  nature's  own  process  and  eliminating  from  it  there- 
by the  ammonia,  arsenic,  sulphuric  acid  and  other  poisons,  and  the 
alkali,  antimony  and  the  various  and  numerous  impurities  that  all 
well,  surface  and  lake  waters  are  subject  to  and  impregnated  with. 
This  artificial  process  of  purifying  drinking  water  is  only  a  mere  par- 
ody on,  and  a  very  feeble  attempt  to,  imitate  the  great  and  inimitable 
worn  of  the  Almighty  God,  whose  purifying  process  is  going  on  per- 
petually in  rivers  and  all  running  waters.  This  artificial  process  is 
made  absolutely  necessary  by  physical  conditions  and  the  great  difiR- 
culties  confronting  the  good  people  of  San  Francisco  and  the  Spring 
Valley  Water  Company  to  find  a  suflScient  supply  of  wholesome  water 
within  easy  distance  of  that  city,  and  at  a  reasonable  cost  to  the 
Company  and  people  of  that  place.  Every  city  receiving  its  water 
supply  from  surface  lakes  and  wells  has  to  encounter  and  expend 
large  sums  of  money  to  overcome  these  most  stubborn  difficulties. 
Boston,  which  is  supplied  with  Cochitnate  Lake  water,  has  spent 
millions  of  dollars  in  endeavoring  to  maintain  its  purity  and  fitness 
for  the  use  of  the  large  number  of  inhabitants  of  that  city.  Lynn, 
in  the  same  State,  and  only  a  few  miles  distant  from  Boston,  has  to 
encounter  and  overcome  these  same  difficulties  at  great  expense  to 
the  people. 

If  any  man  is  anxious  to  satisfy  himself  as  to  the  correctness  of 
these  statements  in  relation  to  lake  and  surface  water  he  needs  only 
to  visit  the  Contra  Costa  Water  Company's  filtering  plant  near  San  Lor- 
enzo. He  can  see  hundreds  of  casks  of  alum  rolled  in  there  daily  to 
be  used  in  clarifying  the  water  of  Lake  Chabot.  But  as  they  main- 
tain two  systems  of  filtering  by  the  first  makeshift  and  primitive  sys- 
tem can  be  seen  the  green,  slimy,  decaying  vegetable  matter,  and  the 
starchy,  filthy-looking  fungi  withheld  by  the  wire  screen-cheese-cloth 
system  of  filtering,  which  is  enough  to  disgust  any  human  being  liv- 
ing with  lake  water  for  drinking  purposes,  or  even  bathing  in  it. 
Any  man  of  ordinary  common  sense  or  practical  experience  can  easily 
understand  that  lakes,  wells  and  all  still  or  immovable  waters  are 
l)eculiarly  favorable  to  and  well  adapted  for  the  generation  and  prop- 
agation of  all  species  of  animalcule,  microbes  and  disease  germs  of 
every  hue,  notwithstanding  the  bright  and  pseudo,  logical,  bacteriol- 
ogical opinion  of  a  few  members  of  the  Board  of  Health  of  this  city, 
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and  two  or  three  medicasters  and  water  combine,  mercenary  news- 
paper hirelings  to  the  contrary.  Yes,  Messrs.  medical  and  mercenary 
newspaper  drinking  water  experts,  all  lakes  and  wells  are  susceptible 
of  pollution,  for  the  reason  that  they  are  the  natural  drain  of  privies, 
sewers,  cattle  and  stock  ranges,  decaying  vegetation  and  nearly  all 
the  filth  of  the  surface  of  the  earth  without  possessing  any  natural 
facilities  or  power  of  purification  such  as  all  rivers  possess  according 
to  the  inimitable  plan  of  our  Creator,  which  has  been  clearly  dem- 
onstrated upon  a  thousand  occasions  from  time  immemorial.  It  has 
been  given  as  the  unbiased  opinion  and  the  result  of  all  scientific  re- 
search that  river  water  was  always  the  purest,  safest  and  best  drink- 
ing water  for  the  general  use  of  towns  and  cities.  In  the  face  of  all 
this  convincing  evidence  and  the  "irrefutable  fact  that  99.75  per  cent, 
of  all  the  cities  of  the  earth  are  built  on  the  banks  of  rivers,  and  their 
inhabitants  drink  the  waters  of  rivers  without  complaint  or  fault- 
finding, the  good  people  of  this  city  are  led  to  believe  that  they  are 
the  only  people  on  earth  supplied  with  river  water.  But,  say  the 
mercenary  water  combine  pirates,  inspired  newspaper  lackies  and  a 
few  medical  charlatans,  their  allies,  the  waters  of  deep  driven,  cased 
wells,  are  completely  filtered  by  passing  through  certain  strata  of 
clay,  which  claim  is  correct  so  far  as  the  clearing  of  the  water  and  ap- 
pearance o£  it  to  the  eye,  or  even  the  disagreeable  odors  are  con- 
cerned. Nevertheless,  the  incontrovertible  fact  remains  by  care- 
ful investigation,  chemical,  bacteriological  analysis  it  has  been  proven 
beyond  the  possibility  of  a  doubt  that  while  the  appearance  of  the 
filthy,  decaying  and  disgusting  matter  from  which  such  water  is  de- 
rived and  through  which  it  passes  before  it  commingles  its  contam- 
inating influence  with  the  subterranean  water  and  subterranean 
rivers  about  which  we  hear  and  read  so  much  nowadays,  that  it  car- 
ries much  of  the  filthy  contagion  of  the  surface  of  the  earth  with  it, 
thereby  polluting  the  subterranean  water  of  all  thickly  populated 
places.  No  doubt  remains  in  the  minds  of  all  scientists  whose 
attention  has  been  called  to  investigate  that  subject. 

Now,  fellow-citizens,  in  view  of  this  most  unjust  campaign  of  false- 
hood and  misleading  misrepresentation,  1  again  appeal  to  you  to  take 
immediate  steps  to  suppress  and  counteract  the  retrogressive,  obstruc- 
tive and  property-depreciating  infinence  of  less  than  a  dozen  of  the  fifty 
doctors  with  which  this  hapless  town  is  afflicted,  and  the  influential 
and  social  "push"  of  the  anti-river  army,  who  apparently  have  ooly 
one  object  in  view — that  is,  to  transfer  the  ownership  of  the  water 
supply  from  the  people,  without  compensation,  to  a  private  corpora- 
tion. And  with  that  object  in  view,  these  profoundly-learned,  mi- 
crobe-bacilli, disease-germ  chasers  and  ever-accurate  locators — to  be 
sure — these  great  secientific  experts  never  fail  to  find  those  voracious 
hordes  of  horrible,  demoralizing,  debilitating,  health  and  life-destroy, 
ing,  ever-hungry,  gluttonous  microbes  in  the  water  of  the  Sacramento. 
The  fact  of  their  presence,  and  that  of  their  numerous  families  in  the 
water  supply  of  this  city,  is  drummed  and  has  been  drummed  into  the 
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susceptible  ears  of  the  deceived,  credulous  and  easily  misled  people  of 
this  city  for  the  past  five  years.  These  cunning  schemes  are  always 
hatched  by  those  whose  virtues  are  greatly  exaggerated  and  freely 
eulogized.  Abilities  which  they  do  not  possess  are  very  liberally 
advertised  as  pur  great  "statesman"  and  "leading  cUizens,"  who 
manage  by  some  hook,  crook  or  triangle  to  lead  themselves  to  good, 
fat  jobs  at  the  public,  profitable  place  dispensary,  and  then  they  throw 
their  official  infiuence  in  the  conspirators'  scales,  to  enable  them  to 
consummate  their  avaricious,  demoralizing  and  impoverishing  plots 
upon  the  confiding,  unsuspicious  people  o£E  whom  they  live. 

The  stay-at-home  warriors.  Generals,  Judges  and  alleged  civil 
engineers,  fighting  newspaper  men,  a  list  of  whom  I  have  now  before 
me,  with  their  names  affixed  to  a  petition,  are  requesting  the  very 
liberal  Supervisors  (with  the  taxpayers'  money)  to  substitute  alkali 
and  other  poisonous  well  water  in  the  County  Court  House  and  all 
county  offices,  including  the  public  schools  of  this, city,  the  latter  at  a 
cost  to  the  dear  people  of  $5  per  day,  for  pure,  wholesome  river  water, 
which  contributes  to  preserve  the  health  of  those  children  more  than 
any  other  factor  in  their  existence.  Nevertheless,  the  petition  was 
immediately  complied  with,  and  the  aforesaid  great  sages,  political 
economists  and  statesmen  gave  their  duped  constituents  another  con- 
vincing proof  of  their  wisdom  in  substituting  a  water  in  the  public 
schools  of  the  city  inferior  in  every  particular  to  that  furnished  by 
said  city,  and  for  which  the  parents  of  those  children  are  paying  the 
price  demanded  by  said  city,  and  with  which  they  are  well  satisfied. 
This  filthy  substitute  costs  these  same  overtaxed  parents  $5  per  day 
for  an  average  day  of  five  hours  for  five  days  of  the  school  week,  or 
twenty-five  hours  out  of  a  hundred  and  si.xty-eight  hours.  What 
extraordinary  economy  and  wisdom  manifests  itself  here  in  these  hard 
times  to  a  people  who  are  already  overburdened  with  taxation.  But 
evidently  it  was  not  their  interests  those  liberal  statesmen  were  con- 
sidering. Their  object  seems  to  have  been  to  give  tone,  prestige  and 
official  sanction  to  the  deep  laid  scheme  of  the  water  brigands,  and 
against  the  best  interests  of  their  own  constituents  who  are  paying 
them  liberally  for  the  little  time  they  devote  to  the  interests  of  said 
deceived  constituents. 

DITCH  WATER  COMPARED  WITH  RIVER  WATER. 

Here  is  a  fact  that  should  be  known  to  all  the  taxpayers  residing 
in  this  conspiracy-ridden  and  plot-threatened  city,  that  there  is  a 
shrewd  scheme  already  prepared  to  substitute  the  fatal  fever,  ague, 
remittent  and  intermittent  and  death-dealing  water  of  a  certain  ditch 
water  company's  water,  under  the  popular  disguise  "clear  water." 
Notwithstanding  the  clearness  of  this  reputed  pure,  spring  water,  it 
has  carried  disease  and  death  in  its  wake  in  the  fairest  part  of  the 
foothill  counties  through  which  it  passes,  and  has  become  notorious 
as  the  breeding  and  abiding  place  of  the  most  virulent  fever  and  ague 
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known  to  any  part  of  this  State,  or  the  United  States.  This,  anterior 
to  the  adrent  of  that  fatal  water,  was  recognized  by  health-seekers 
as  the  greatest  health-recuperating  locality  in  the  world.  Nor  is  it 
snrprislDg  that  this  ditch  water  carries  disease  and  death  in  its  course, 
as  its  storage  reservoirs  have  only  soil  or  natural  bottoms,  from  which 
in  many  instances,  great  trees  have  been  hewn,  the  stumps  of  which 
remain,  together  with  mountain  fern,  poison  oak,  all  species  of  poison- 
ous weeds  and  other  decaying  vegetable  matter,  which  is  most  favoi-s- 
ble  to  the  speedy  generation  and  propagation  of  big,  fat,  vigorous 
disease  germs,  and  being  of  a  wild,  mountain  cowboy  disposition, 
leaves  no  doubt  they  would  annihilate  all  the  people  and  depopulate 
the  whole  of  northeastern  and  central  California.  There  are  many 
other  features  about  this  ditch  water  for  which  it  should  be  condemned 
as  drinking  water  by  all  people  of  ordinary  intelligence. 

There  are  many  sawmills  operated  upon  the  banks  of  this  ditch 
which  are  supplied  with  power  by  said  ditch  water,  which  is  carried 
by  wooden  flumes  in  many  places,  some  of  which  are  over  twelve  hun- 
dred feet  long,  and  from  which  the  imprisoned,  monopolized  water 
absorbs  various  deadly  poisons.  Most  of  this  water  is  not  mountain 
spring,  but  snow  water,  and  it  is  a  well  known  fact  that  this  virgin 
snow  water  is  not  the  pure  water  that  people,  not  well  versed  on  the 
subject,  think  it  is  or  believe  it  to  be.  The  snow  comes  down  very 
often  in  a  close,  compact  body  like  a  sheet  in  mountain  regions  where 
charcoal  burning  is  going  on  all  the  time  and  locomotives  are  passing 
continuously,  the  smoke  and  gases  arising  from  which  generate  arse- 
nic, sulphuric  and  other  poisonous  acids  together  with  microbes,  with 
which  the  air  like  everything  else  is  surcharged,  and  they  come  down 
frozen  dead  into  what  is  presumed  to  be  pure  water.  Instead  of  be- 
ing destroyed  and  eaten  up  by  other  microbes,  thus  purifying  the 
water,  a  process  of  purification  which  is  ever  going  on  in  rivers,  they 
commingle  their  putrid  carcasses  with  other  poisons  in  this  appar- 
ently pure  snow  water  until  various  fatal  diseases  are  carried  into  th« 
homes  of  unsuspicious  people. 

In  a  conversation  with  an  eminent  physician  recently,  and  by  the 
way,  I  must  say  for  him  he  is  the  most  intelligent  doctor  with  whom 
I  have  had  the  pleasure  of  talking  on  the  water  question  for  some 
time — he  informs  me  that  in  the  city  of  Deadwood,  which  is  one  of  the 
highest  cities  in  the  United  States,  and  which  is  supplied  altogether 
with  snow  water,  that  when  men  first  become  residents  of  that  place 
they  seem  to  become  very  strong  and  vigorous,  which  they  ascribe  to 
the  high  altitude  and  the  pure  air  thereof,  but  which,  he  says,  results 
from  the  supreme  efforts  of  over-taxed  nature  to  rid  itself  of  arseni* 
and  other  poisons  talien  into  their  susceptible  bodies  by  polluted  snow 
water.  Instead  of  recovery  from  its  evil  effects,  premature  and  cer- 
tain death  is  generally  the  result,  so  that  there  is  no  city  of  its  age  in 
the  world  where  the  cemeteries  have  grown  so  rapidly. 

Had  this  same  snow  water  gone  through  the  rough  river  procesa 
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of  purification  by  motion,  sun  and  air,  precipitation  and  evaporation! 
would  have  purified  it  and  made  it  fit  for  the  ^ods. 

Here  is  another  instance  of  a  water  which  has  been  lauded  up  to- 
the  skies  by  a  few  medicasters  and  uninformed  newspaper  water  ex- 
perts of  this  city.  That  is  the  famous  virgin  snow  water  of  Blue 
Canyon.  Certain  trainmen,  whose  run  is  over  the  Sierra  Nevada 
mountains,  had  been  using  this  medicaster  and  newspaper  highly 
reoomended  water,  and  whole  train  crews  were  down  with  fever, 
ague  and  other  sickness  two-thirds  of  their  time  until  friends  of 
theirs,  who  didn't  happen  to  be  Sacramento  doctors,  advised  them  to- 
substitute  Sacramento  River  water  for  the  much-praised  and  freely 
advertised  virgin  snow  water  of  Blue  Canyon.  The  train  men  took 
their  friends'  advice,  and  lo,  and  behold,  the  change  in  their  physical 
condition  was  almost  miraculous  and  immediate.  The  Sacramento 
River  water  is  now  being  carried  over  the  mountains  by  many  train 
crews  who  suffered  untold  miseries  from  the  constant  use  of  the  much- 
lauded  virgin  snow  water  from  the  deep  ravines  of  the  Sierra  Nevada 
mountains,  of  which  I  am  prepared  to  give  many  other  instances,  not- 
withstanding the  high  authority  and  earnest  recommendations  of  the 
few  wise  anti-river  water  doctors  and  newspaper  hygienists  to  use 
Blue  Canyon  water  for  drinking  purposes  by  all  means — a  recom- 
mendation that  is  merely  a  prelude  to  transferring  the  ownership  or 
part  ownership  of  the  water  supply  of  this  city  over  to  a  private 
water  combine  under  the  deceptive,  misleading  guise  of  pure  moun- 
tain spring  and  virgin  snow  water,  to  be  delivered  east  of  the  city  for 
a  stipulated  amount  of  money  per  million  gallons,  water  meter  meas- 
urement. That,  of  course,  will  necessitate  the  municipality  to  adopt 
the  same  system  of  dealing  out  the  water  to  its  people.  This  is  the 
fixed  and  firm  intention  of  the  combine  water  pirates. 

The  representative  of  a  certain  ditch  water  company  made  a- 
proposition  to  myself  some  two  or  three  years  ago,  and  I  have  heard 
it  from  many  other  sources  and  leading  citizens,  and  the  "Daily 
Morning  Water  Pirates'  Phonograph"  has  taken  upon  itself  the  re- 
sponsibility of  advising  the  city  oflBcials  when  they  put  in  their  geeat 
new  water  main  to  lay  it  so  that  the  water  supply  could  be  received 
at  the  east  of  town,  and  this  seems  to  be  the  sordid  motive  underly-^ 
ing  the  vicious  newspaper  campaign  of  falsehood  and  misrepresenta- 
tion which  has  been  vigorously  prosecuted  against  the  wholesome- 
drinking  water  supply  of  this  city.  A  few  narrow-minded,  unin- 
formed doctors  and  their  ignorant  disciples  for  five  years  last  passed 
have  }'y  ic^sroprcsentation  enlisted  the  far-reaching  influence  of  the- 
San  Francisco  Daily  Call  in  support  of  their  nefarious  plot.  It  that 
paper  would  busy  itself  on  the  subject  of  pure  water  in  its  own  city- 
its  employes  would  not  have  to  travel  ninety  odd  miles  to  find  worlc 
on  that  subject  in  plenty. 
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OFFENSIVE  SAN  FRANCISCO  WATER. 

On  my  recent  visit  of  investigation  of  the  condition  of  the  water 
supply  of  the  City  of  San  Francisco,  I  visited  the  Secretary  of  the 
Board  of  Health  of  that  city  and  inquired  what  was  the  cause  of  the 
drinking  water  of  that  city  smelling  so  disgustingly  loud  several 
mon  ths  every  year.  I  was  informed  there  that  that  offensively  stinking 
smell  was  caused  by  the  presence  in  the  water  supply  of  a  little  bug  that 
was  quite  harmless,  and  I  was  assured  by  the  deputies  in  the  office  of 
the  Board  of  Health  that  its  intentions  were  not  bad,  nor  of  an  ag- 
gressive, homicidal  character,  and  vhat  this  vast  army  of  bugs  were 
not  themselves  responsible  for  their  villainously  bad  breath.  Never- 
theless, they  leave  a  very  bad  impression  on  the  minds  of  the  unfortu- 
nates, who,  of  necessity,  have  to  take  them  into  their  stomachs,  and 
lead  one  to  believe  that  they  must  have  had  their  origin  in  the  putrid 
remains  of  a  skunk.  The  existence  of  such  a  tribe  of  foul-smelling 
vvretches,  thank  God  for  his  goodness,  is  impossible  in  rivers,  and  par- 
ticularly is  it  impossible  for  them  to  exist  in  the  pure  and  wholesome 
water  of  the  Sacramento  River,  which,  like  the  waters  of  the  Nile, 
are  always  good  and  palatable.  Hence,  I  would  suggest  to  the  Call 
to  occupy  its  spare  time  in  fishing  for  and  capturing  those  villianous 
bugs,  or  water-skunks,  which  make  the  drinking  water  of  their  own 
city  so  disgustingly  vile  several  months  of  the  year,  and  by  ridding 
the  drinking  waters  of  their  own  city  of  the  presence  of  those  minute 
vile  water  polecats  they  would  be  rendering  a  much  greater  service  to 
humanity  than  by  lending  their  influence  to  furthering  health  destroy- 
ing and  demoralizing  midnight  schemes  of  a  set  of  villainous  water 
pirates  in  this  bond  and  other  conspiracy  ridden  city,  whose  pure  and 
wholesome  water  supply  has  been  condemned  without  the  support  of 
knowledge,  experience,  or  scientific  authority,  and  contrary  to  all 
the  chemical  and  bacteriological  analyses,  and  the  practical  experi- 
ments which  have  been  made  of  the  drinking  water  of  this  city 
for  nigh  on  to  fifty  years.  Each  and  every  test  of  this  water  has 
proved  conclusively  that  the  water  of  the  Saci-amento  River  is  the 
creme  de  la  creme  of  drinking  water,  and  stands  the  same  test  to- 
day, and  proves  its  envious  title  to  first  place  among  the  drinking 
waters  of  the  world,  notwithstanding  its  condemnation  without 
trial,  by  a  set  of  ignorant,  professional  fakirs,  and  water  corporation 
inspired  blatherskites,  until  they  have  produced  conditions  of  doubt, 
despair  and  timidity  in  this  otherwise  fair  and  healthful  city,  which  is 
most  pitiable  and  lamentable  to  contemplate.  They  have  "frightened 
away  visitors  and  intended  visitors  and  capitalists,  who  desire  to  set- 
tle in  our  midst,  and  take  advantage  of  our  salubrious  climate,  fertile 
soil,  the  abundance,  rarity  and  variety  of  our  tropical  fruit,  our  flower 
adorned  lawns  and  gardens,  and  the  sweet  aroma  of  our  magnolia  and 
orange  blossoms;  the  unsurpassed,  balmy,  bracing  breezes  of  the 
south  ;  our  cloudless  skies,  calm  and  beautiful  evenings;  and  our  un- 
rivalled advantages  and  business  prospects  of  our  location  as  a  base 
of  supply  and  distributing  center.  And  even  young  men  and  women 
of  this  city,  who  are  attending  the  State  University,  wrote  their  par- 
ents that  they  were  afraid  to  spend  their  vacation  home  on  account  of 
reading  so  much  in  the  newspapers  about  the  Sacramento  river  water 
which  supplies  the  city,  being  surcharged  with  typhoid  fever  and  all 
species  of  disease  germs. 

Those  falshoods  and  lying  statements  are  being  most  assiduously 
disseminated  broadcast,  not  only  over  the  entire  Pacific  Coast,  but 
the  whole  United  States  and  Europe,  until  this  city  has  become  the 
laughing  stock  and  a  by- word  for  the  whole  country  and  a  place  to  be 
avoided  as  a  pest  or  a  charnal  house. 

And  water  companies  have  sprung  up  like  mushrooms  in  a  night, 
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»nd  are  now  organized  all  over  the  city  with  snch  signs  and  advertise^ 
ments  as  these:  "Sacramento  Pure  Water  Co.,"  "Anti-Malaria 
Water  Co.,"  "Anti-Typhoid,  Artesian  Well  Water  Co."  Circulars  of 
the  above  type  are  being'  distributed  all  over  this  would-be  water 
thieves  enslaved  city. 

The  water  of  those  new  companies  is  being  delivered  to  the  mis- 
led people  of  this  community,  from  holes  bored  adjacent  to  the  stables^ 
of  some  gentlemen  interested  in  some  of  these  water  companies,  and 
in  other  back  yards  of  the  city,  and  from  the  drainage  of  hog  pens, 
^  stock  ranges  and  cow  pastures  of  the  neighboring  ranchers,  until  de- 

moralizing conditions  have  obtained  here  for  which  no  parallel  can  be 
found  from  East  Cape  to  San  Francisco. 

Under  existing  circumstances,  and  in  view,  of  the  fact  that  the 
people  of  this  city  have  spent  considerable  money  in  trying  to  boom 
it  in  the  past,  and  have  had  a  souvenir  printed  and  distributed  describ- 
ing the  many  advantages  of  our  city  and  its  surroundings,  and  have 
liberally  contributed  to  the  maintenance  of  an  exhibition  of  the  pro- 
ducts of  California,  on  wheels,  to  induce  and  encourage  emigration  of 
good  people  to  this  section  of  the  State,  and  also  maintained  a  factory 
promoter  at  a  liberal  salary  for  a  long  time.  All  of  which  energy  and 
money  seems  to  have  been  expended  in  vain,  and  rendered  nugatory 
by  the  all-wise  and  deeply-learned  declaimers  against  the  pure  whole- 
some water  supply  of  this  city.  In  view  of  all  these  facts,  and  the 
obstructive  and  retrogressive  conditions  produced  in  this  apparently- 
doomed  community  by  inexperienced,  lying  and  incompetent  water 
experts,  it  would  seem  to  be  the  plain  duty  of  the  people  of  this 
city  whose  business  and  property  interests  are  involved,  to  hold  public 
meetings  for  the  express  purpose  of  denouncing  in  unmeasured  terms, 
by  speech,  resolution  and  practical  demonstration,  that  you  are  deter- 
mined at  all  hazards  to  suppress  and  counteract  the  evil  influence  of 
those  uninformed,  misleading,  self-elected  water  experts,  whose  mis- 
representations are  continually  giving  your  fair  city  a  black  eye  and 
a  bad  name,  and  are  retarding  its  growth  and  progress  by  condemn- 
ing the  pure  water  supply  of  your  city  without  trial  or  test  of  any 
character  whatever.  When  this  denunciation  of  the  city's  water 
supply  was  at  its  very  highest,  the  scholarly  Dr.  De  Arcy  Powers  made 
a  bacteriological  analysis  of  the  Sacramento  River  water,  which  he 
found  to  be  absolutely  free  from  typhoid  and  all  disease  germs,  and 
he  pronounced  it  good,  wholesome  water,  as  has  every  chemist  and 
bacteriologist  who  has  made  these  tests  in  the  past  fifty  years.  About 
the  same  time  my  intelligent  friend,  John  Robertson  of  Cotati, 
sent  in  a  communication  to  the  Evening  Bee  describing  a  typhoid  epi- 
demic which  raged  in  the  densely  populated  city  of  London,  35  years 
ago,  a  city  which  is  supplied  with  drinking  water  from  the  rivera 
Leigh  and  Thames.  But  before  the  Board  of  Health  or  the  news- 
papers of  that  populous  city  condemned  the  waters  of  those  rivers, 
they  held  their  patience  and  withheld  their  opinion  until  they  made  a 
thorough  investigation  of  the  cause  of  the  epidemic,  and  as  a  natural 
and  usual  result,  the  cause  was  discovered  to  have  originated  from  a 
well  which  supplied  water  to  wash  the  milk  vessels  of  a  dairy  which 
furnished  milk  to  that  particular  section  of  the  great  city.  This 
dairy  was  eighty  miles  distant  from  the  scene  of  the  terrible  infection 
of  the  city.  The  result  of  the  careful  investigation  of  the  foregoing 
cause  of  an  epidemic  in  a  populous  city,  is  identical  with  all  the  inves- 
tigations, natural  and  scientific  tests  and  the  practical  experience  of  all 
animalculists,  water  and  hygienic  experts  since  the  world  commenced, 
that  typhoid  and  other  disease  germs  have  been  found  almost  exclu- 
sively in  well  water.  Notwithstanding  the  advice  of  certain  members 
of  the  Board  of  Health  of  this  city  to  seal  up  all  the  hydrants  supply- 
ing good,  pure  and  wholesome  water  to  the  public  schools,  Sacra- 
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tnento  River  water  has  been  the  great  conservator  of  the  health  of  thU 
city,  since  the  people  have  had  the  good  fortune  to  establish  their  mu- 
nicipal water  plant,  and  take  their  abundant  supply  of  wholesome 
water  from  the  Sacramento  River,  and  refuse  to  substitute  therefor 
water  from  the  alkali,  ammonia,  arsenic,  sulphuric  acid,  and  other 
poisonous  acid  wells  of  this  city  and  its  suburbs,  at  considerable  ex- 
pense to  the  taxpayers  and  parents  of  those  children,  whose  health 
and  lives  are  exposed  to  all  those  epidemics  which  result  from  driok- 
ing  unwholesome  water;  but  this  advice  is  in  line  with  the  doctors 
who  compel  little  tots  of  children,  attending  the  kindergarten  schools, 
to  pack  bottles  of  boiled  water  with  them  to  school,  the  use  of  which 
can  only  result  in  producing  a  generation  of  soft-boned,  tissueless 
imbeciles,  who  will  be  an  incumbrance  on  their  parents  and  friends, 
and  a  fioal  charge  on  the  public. 

Until  several  of  Sacramento's  medical  and  newspaper  microbe 
experts  die  off,  or  until  the  State  adopts  measures  to  cure  them  of  this 
terrible  new  disease,  which  from  the  deplorable  mental,  physical  and 
moral  condition  to  which  it  has  brought  them,  should  be  called 
microbe-mania;  the  immediate  attention  of  the  State  Board  of 
Health  should  be  called  to  diagnose  their  case. 

In  conclusion,  I  desire  to  call  the  attention  of  this  gullible  public 
to  an  instance  of  how  they  are  being  constantly  misled  by  the  brazen 
cheek  and  unblushing  gall  of  certain  members  of  the  Board  of  Ilealth 
of  this  city,  learnedly  wise  members  of  which  appeared  before  the 
■City  Trustees  at  their  regular  meeting  of  the  8th  of  August.  One  of 
these  80-called  water  experts  declared  boldly  to  that  body,  and  in  the 
presence  of  a  thronged  gallery,  that  he  held  in  his  possession  a  letter 
from  the  Mayor  of  Atlanta,  Georgia,  informing  him  that  all  river 
water  supplying  that  city  had  been  condemned,  and  artesian  and 
■driven  well  water  substituted  therefor. 

In  view  of  the  fact  that  I  have  received  a  letter  from  that  honor- 
able gentleman  of  the  date  of  June  24th,  this  year,  wherein  the  very 
opposite  information  is  given  and  which  is  published  elsewhere  in  this 
article  verbatim,  it  will  give  the  people  of  this  outraged  community 
an  idea  of  the  depths  ot  lying  depravity  this  avericious  army  of  anti- 
river  charlatans  can  stoop  to  and  the  false  and  vicious  means  they 
employ  to  accomplish  their  nefarious  ends. 

I  am,  most  respectfully, 

JAMES  H.  DEVINE, 
724  K  Street,.  Sacramento,  Cal. 

Augast  10,  1808. 
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Report  of  Citizens'  Water  Committee. 


To  the  Honorable  Mayor  and  Members  of  tlie  Board  of  Trustees 
of  the  City  of  Sacramento — Gentlemen:  On  the  3d  day  of  July  1899, 
His  Honor,  Mayor  Land,  upon  the  recommendation  of  the  Board  of 
Trustees,  appointed  the  following  named  citizens  as  a  committee  on  in- 
vestigation in  the  matter  of  a  clear  water  supply  for  tlie  l  ity  of  Sacra  - 
mento, to  wit:  L.  Tozer,  Herman  H.  Grau,  T.  B.  Hall,  J,  II.  \rnold. 
F.  E.  Smith,  Thomas  Fox,  F.  1>.  Adams,  Howard  Stillman,  D.  McKay, 
R.  I.  Bentley,  Stephen  Uren,  P.  C.  Dreschcr,  D.  A.  Lindley  and  Drs.  A 
M.  Henderson  and  D'Arcy  Power. 

Mr.  Stephen  Uren  declined  to  serve  and  Mr.  riKjnias  Scolt  was 
appointed  in  his  stead. 

On  July  26,  1899,  Mr.  R.  I.  Bentley  tendered  his  resignatii)n  be- 
cause of  his  inabilit}-  to  give  the  time  necessary  to  properly  investigate 
matters  before  the  committee,  and  Mr.  A.  Meister  was  ap])ointed  by  the 
Mayor  to  fill  the  vacancy. 

On  September  20,  1899,  Mr.  ¥.  B.  Adams  tendered  his  resignation 
as  a  member  of  the  committee,  and  on  October  4th  Mr.  W.  J.  Hassett 
was  appointed  b}-  the  Mayor  to  fill  the  vacancy. 

On  the  26th  day  of  March,  1900,  Dr.  D'Arcy  Power,  owing  to  re- 
moval from  the  city,  resigned  as  a  member  of  the  committee,  and  Mayor 
Clark  appointed  Dr.  W.  A.  Briggs  in  his  stead,  April  21,  1900. 

Mayor  Clark  also  appointed  J-  C.  Ing,  Jr.,  President  of  the  Board 
of  Trustees,  a  member  of  the  committee. 

ORGANIZATION. 

The  original  committee  was  called  together  by  His  Honor  Mayor 
Land  on  the  8th  day  of  July,  1899,  at  the  office  of  the  Mayor,  who  stated 
that  the  object  for  which  the  Committee  was  appointed  was  to  fully  in- 
vestigate the  several  water  propositions  then  under  consideration,  to  the 
end  that  a  report  should  be  made  to  the  Mayor  and  Board  of  Trustees, 
recommending  the  best  and  most  economical  plan  by  which  an  ade- 
quate supply  of  clear,  pure  water  could  be  secured  for  the  city.  There- 
upon the  committee  organized  by  the  election  of  Lewellyn  Tozer,  Chair- 
man ;  Herman  H.  Grau,  Vicc-Chairman,  and  S.  Luke  Howe,  Secre- 
tary. 
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OBJECT. 

I'lic-  lolkiwiiig  sub(livi>ions  arc  an  (nitlinc  of  what  llic  committee 
conceived  its  duty  to  be,  to  wit : 

1.  To  investigate  and  determine  the  ciiaracter  and  condition  of 
the  present  water  supply  of  tlie  city  of  Sacramento. 

2.  To  a>certain  the  effect  of  filtration  and  the  advisability  of  es- 
tabhslnng  a  tiltration  plant  for  the  city  of  Sacramento. 

3-  To  present  an  estimate  of  the  cost  of  establishing  and  maintain- 
mg  the  same. 

4.  To  investigate  the  supply  of  water  from  the  East  Side  Wells  as 
to  quality,  quantity  and  cost  of  obtaining  and  maintaining  such  a  source 
of  supply  for  the  city  of  Sacramento. 

5.  To  investigate  the  feasibility  and  advisability  of  obtaining  a  sup- 
ply froni  the  .American  River,  or  its  tributaries,  its  character,  quantity 
and  probable  cost  of  obtaining  and  maintaining  the  same. 

6.  To  investigate  the  feasibility  and  advisability  of  seeking  other 
sources  of  supply. 

7-  To  report  its  findings  and  reconnnendations.  together  with  such 
evidence  as  may  be  useful  for  the  guidance  of  the  Honorable  Board  of 
Trustees  of  the  city  of  Sacramento,  in  acting  prudently  and  for  the  best 
mterests  of  the  city  in  the  matter. 

MODE  OF  OPER.ATIO.V. 

To  facilitate  its  work,  the  committee  at  once  decided  to  form  sub- 
committees to  which  certain  phases  of  the  questions  proposed  to  it  for 
consideration  were  assigned,  the  Chairman  appointing  them  as  fol- 
lows : 

OX  W.VTER  .\.\.\LYSES. 
D'.Arcy  Power  (Chairman).  .\.  M.  Henders.m.  Howard  Stillnian. 
EXCIXEERING   I-  ACILITl  ES. 

American    River— J.  H.  .\rnold    (Chairman),    P.   C.  Drescher. 
Thomas  Fox,^  Herman  Grau.  F.  E.  Smith. 

Sacramento  River— T.  B.  Hall  (Chairman).  F.  B.  Adams  (re- 
signed), W.  J.  Hassett  (appointed),  Thomas  Scott. 

East  Side  Wells— A.  Meister  (Chairman).  B.  McKav,  D.  A.  Lind- 


lev. 


Later  on  two  other  sub-committees  were  formed,  as  follows 

MOUNTAIN  SUPPLY. 
D.  A.  Lindley  (Chairman),  T.  B.  Hall.  Howard  Stillman. 
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SUPPLY     FROM    JUNCTION     OF     SACRAMENTO  AND 
AMERICAN  RI\ERS. 

P.  C.  Drescher  (Chairman),  D.  A.  Lindley,  T.  B.  Hall,  Herman 
H.  Grau,  J.  H.  Arnold. 

Early  in  its  deliberations  the  committee  felt  the  need  of  an  ex- 
pert engineer  to  give  direction  to  its  work,  and  an  assistant  to  conduct 
active  operations,  but  as  such  an  organization  -  would  have  involved 
considerable  expense  it  was  deemed  best  that  the  general  and  sub- 
committees first  gather  the  required  information  and  data  so  that  the 
work  of  an  expert  would  be  reduced  to  a  minimum.  It  was  also  thought 
advisable  to  become  better  informed  concerning  water  systems  else- 
where, and  to  confer  with  engineers  of  established  reputation  whose 
services  might  be  required  as  the  work  progressed.  Accordingly  Chair- 
man Tozer,  while  in  the  East,  was  requested  by  the  (ieneral  Commit- 
tee to  visit  filtering  plants  in  Eastern  cities,  also  to  confer  with  one  or 
more  water  supply  engineers  in  relation  to  their  coming  to  Sacra- 
mento. He  accordingly  did  visit  and  investigate  the  water  systems  of 
the  following  cities  and  towns,  to  wit : 

Richmond,  Va. ;  Norfolk,  Va. ;  Long  Branch,  N.  J.;  Mt.  Vernon, 
N.  Y. ;  Lowell,  Mass.,  and  Louisville,  Ky.,  and  conferred  with  en- 
gineers Allan  Hazen,  G.  W.  Fuller,  C.  R.  Hermany  and  others.  The 
information  thus  gained  was  duly  reported  to  the  committee,  and  by 
the  courtesy  of  engineers  Hazen,  Fuller  and  Hering  various  published 
reports  of  Water  Commissions  elsewhere  were  placed  in  the  hands  of 
the  members  of  the  committee  for  their  information  and  guidance. 

Vice-Chairman  Grau,  by  request,  also  visited  the  filter  works  at 
Kansas  City,  Kan.,  and  Kansas  City,  Mo.,  and  duly  reported  to  the 
General  Committee  the  result  of  his  observations. 

In  September,  1899.  Mr.  H.  Schussler,  Chief  Engineer  of  the 
Spring  Valley  Water  Works,  San  Francisco,  visited  Sacramento  upon 
the  invitation  of  the  General  Committee  and  after  examination  of  the 
proposed  plans  Mr.  .Schussler  furnished  the  coiumittee  with  nuich  val- 
uable information  concerning  a  iniblic  water  supply  and  its  distribu- 
tion. In  October,  1899.  ^^'^'^  committee  learned  of  the  presence  in  San 
Francisco  of  Engineer  Rudolph  Hering,  of  New  York  City,  and  he 
was  engaged  to  come  to  Sacramento  and  look  into  our  projects  and 
to  report  the  result  of  his  examinations  to  the  committee  so  far  as  he 
might  feel  warranted  in  so  doing  at  that  time.  His  views  and  recom- 
mendations will  be  found  among  the  reports  of  engineers,  l^pon  his 
recommendation  the  committee  proceeded  to  make  a  practical  and  ex- 
haustive test  of  the  East  Side  Wells  for  the  purpose  of  developing  the 
quantity  and  quality  of  the  water  from  that  source,  a  detailed  report 
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ot  wliicli  wa^  made  by  the  sub-Committee  on  Wells  on  Marcli  2,  lyoo, 
and  a  Una!  report  submitted  in  November.  The  sub-Committee  upon 
Sacramento  River  submitted  a  plan  for  filtration  and  a  report  thereon 
Marcli  6,  1900.  This  plan  embraced  the  plant  of  the  present  vvatci 
works,  but  the  proposition  was  afterwards  considered  to  be  insufficient 
to  meet  the  future  wants  of  Sacramento  and  that  a  more  advantageous 
site  vva^  desirable  for  the  location  of  the  proposed  new  works.  Per- 
fect filtration  being  deemed  possible  and  the  Sacramento  River  offer- 
ing many  advantages  as  a  source  of  supply,  another  locality  was  se- 
lected and  a  plan  and  report  by  the  sub-committee  was  submitted  later 
on.  During  the  months  of  March  and  April,  igoo,  the  committee 
again  conferred  with  Mr.  H.  Schussler  and  by  his  invitation  several 
members  visited  the  Spring  Valley  Water  Works  and  were  courteously 
received  by  Mr.  Schussler  and  shown  over  nearly  the  entire  system  of 
the  above-named  water  company  and  its  operations  and  many  of  its 
details  were  fully  explained.  The  developments  and  results  obtained 
by  said  company  at  Lake  Merced  led  the  committee  to  believe  that 
similar  results  might  be  produced  at  or  near  the  junction  of  the  Sac- 
ramento and  American  Rivers,  thus  avoiding  the  cost  of  filtration  as 
well  as  securing  a  water  supply  near  the  present  inexhaustible  source, 
where  the  Sacramento  River  would  always  be  available  in  case  of  pos- 
sible failure  elsewhere,  .\ccordingly.  and,  after  considerable  unavoid- 
able delay,  land  was  bonded  and  the  work  of  boring  wells  to  ascertain 
results  thereon  was  performed  during  the  months  of  July  and  August, 
1900,  under  the  direction  of  the  sub-committee  appointed  for  that  pur- 
pose, P.  C.  Drescher,  Chairman.  The  quality  of  the  water  developed  in 
this  locality  was  found  to  he  undesirable  and  this  project  was  thereupon 
abandoned.    (See  analysis  and  report  of  sub-conunittee.) 

The  sub-Committee  on  Mountain  Supply  filed  its  report  November 
22,  1900.  The  sub-Committee  upon  American  River  and  North  Fork 
Ditch  filed  its  preliminary  report  Jime  5.  1900.  and  its  final  report 
March  27,  1901. 

In  October,  1900.  the  sub-Committee  upon  Sacramento  River 
having  found  its  preliminary  report  unsatisfactory  for  reasons  herein- 
before stated,  asked  and  obtained  authority  from  the  General  Com- 
mittee to  employ  an  engineer  to  prepare  a  new  plan  and  estimate.  Mr. 
Walter  Wagner,  of  Chicago,  was  chosen  for  that  purpose  and  in  a 
conference  with  the  sub-committee  in  January.  1901,  new  surveys  were 
made  and  he  was  instructed  to  prepare  plans,  specifications  and  esti- 
mates for  a  filtration  plant,  with  pumps  complete,  to  be  established 
upon  land  selected  by  the  sub-committee  and  located  north  of  Slater's 
Addition  and  near  the  junction  of  the  north  levee  and  the  Sacramento 
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Kivtr.  His  plans  and  estimates  were  received  by  the  sub-committee 
I'ebruary  28,  1901,  and  immediately  taken  up  by  said  committee.  His 
estimates  were  verified  by  those  secured  from  local  contractors  and 
others,  and  the  committee's  final  report  was  submitted  and  filed  Anarch 
27,  1901. 

The  preliminary  reports  of  Messrs.  Rudolph  Hering  and  I..  J.  Le 
Conte,  together  with  all  the  reports  of  the  sub-committees  are  herewith 
appended. 

Preliminary  Report  of  Rudoipli  Bering. 

SAN  FRANCISCO.  October  23,  1899. 

General  Lewellyn  Tozer,  Chairman  of  the  Water  Committee  of 
Sacramento,  California — Dear  Sir:  In  conii)liancc  with  your  request  to 
visit  your  city,  examine  into  certain  projects  for  a  new  water  supply 
and  advise  you  regarding^  further  investigations.  1  hereby  report  as  fol- 
lows : 

On  my  arrival  you  stated  to  mc  that  you  desired  the  eiUirc  water 
problem  looked  over  and  an  opinion  given  as  to  which  of  the  available 
projects  for  securing  a  better  supply  should  be  further  investigated,  and 
if  so,  to  indicate  the  character  of  such  investigations.  For  this  purpose 
you  gave  me  to  look  over,  several  previous  reports  that  had  been  made, 
suggesting  certain  new  sources  of  supply. 

October  20th,  21st  and  22d  were  spent  inspecting  the  present  works 
and,  so  far  as  it  was  possible  within  the  limited  time  of  my  visit,  exam- 
ining into  all  of  the  projects  that  had  been  suggested  to  obtain  a  better 
supply,  and  conferring  concerning  them  with  the  gentlemen  of  your 
committee. 

( )n  the  2oth  I  examined,  with  several  members,  the  point  of  con- 
fluence of  the  American  and  Sacramento  Rivers,  the  present  pumping 
station  and  the  territory  suggested  for  securing  a  ground-water  supply 
southeast  of  the  city.  On  October  21st  I  was  shown  the  works  of  the 
North  Fork  Ditch  Co.  at  Folsom. 

On  the  20th  the  Sacramento  River  was  running  fairly  clear,  but  the 
American  River  was  turbid.  The  rains  of  the  following  day  caused  the 
Sacramento  River  likewise  to  become  turbid  and  to  rise  to  the  gauge 
hight  of  seventeen  feet.  It  was  stated  that  the  quality  of  the  water  was 
then  almost  equal  to  its  worst,  so  far  as  turbidity  was  concerned. 

The  present  water  supply  of  the  City  of  Sacramento  is  taken  from 
the  Sacramento  River  in  front  of  the  city  about  half  a  mile  below  its 
confluence  with  the  .American  River,    .^t  the   pumping  station  this 
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water  is  forced  into  tlie  city  mains  for  distribution,  i  licre  is  no  reser- 
voir nor  stand  pipe  in  the  city,  the  system  of  distribution  being  tliat  of 
direct  pressure. 

The  pumping  station  contains  one  5,000.000  gallon  AUis  pumping 
engine,  which  is  new  and  apparently  doing  good  service,  lliere  is  also 
a  5,000,000  gallon  Holly  pumping  engine,  said  to  have  been  erected  in 
1872.  This  machine  is  old  and  is  reported  as  not  being  in  proper  con- 
dition on  account  of  its  age.  There  is  another  pump  in  the  building  of 
about  the  same  capacity,  but  it  is  reported  to  be  entirely  worn  out  and 
not  in  use. 

The  amount  of  water  required  in  the  city  ])er  day  varies  according 
to  the  season.  It  was  stated  to  me  that  the  average  consumption  in 
Summer  was  about  7,000,000  gallons  per  day  and  in  Winter  about 
4,000,000  gallons  per  day.  Inasmuch  as  these  quantities  do  not  contain 
an  allowaiice  for  a  sli]>  in  tlie  ])um])  cylinders,  they  are  therefore  exces- 
sive. 

The  station  further  contains  three  boilers  carrying  about  ninety-five 
pounds  of  steam  and  said  to  be  in  good  condition. 

The  safe  capacity  of  the  pumps  is  reported  to  be  insufficient  for  the 
Summer  supply  and  the  old  pumps  should  therefore  as  soon  as  possible 
be  replaced  by  at  least  one  new  one. 

The  chief  trouble  from  wiiicli  the  city  is  suffering  at  present  is  the 
turbidity  of  the  water  during  most  of  the  year.  It  is  therefore  desired, 
either  to  get  a  new  supply  furnishing  clear  water  or  else  to  purify  the 
])rescnt  supply. 

The  analyses  of  the  water  of  both  ri\ers  show  it  to  be  practically 
free  from  injurious  organic  ])olluti()n.  .-\fter  filtration  it  is  ver\'  palat- 
able. An  exception  is  made,  however,  in  the  case  of  the  Sacramento 
River  when,  after  a  large  area  of  low  land  has  been  flooded,  the  water 
recedes.  It  has  then  an  unjilcasant  vegetal  taste,  no  doul)t  due  to  its 
contact  with  the  vegetation  of  the  flooded  land.  The  analysis  further 
showed  that  by  far  the  greater  part  of  the  suspended  matter  causing  the 
turbidity  is  of  mineral  character.  Most  of  it  subsides  quickly  when  the 
water  is  at  rest.  .Some  of  it.  probably  being  fine  clay,  remains  to  leave 
the  water  discolored  for  at  least  several  days. 

There  is  no  noticeable  difference  in  the  taste  or  in  the  hardness  of 
the  waters  of  the  two  rivers;  in  Ixjth  of  them  it  is  quite  soft.  Its  quan- 
tity is  ami)lc  at  all  times  to  supply  the  city  with  water. 

Tin-  following  projects  or  projiositions  have  been  suggested  to  im- 
prove the  supply : 

First — The  Sacramento  and  American  Rivers  are  to  be  used  as  the 
source,  the  water  being  taken  at  or  near  their  junction  above  the  city. 


In  order  to  render  this  water  satisfactory,  it  is  necessary  to  filter  it  at  all 
times,  and  dtiring  most  of  the  year  to  cause  it  to  pass  also  through  set- 
tling basins,  in  which  the  heavier  suspended  matter  can  subside  before 
the  water  is  taken  by  the  filters.  All  of  the  water  would  require  to  be 
pumped. 

Second — Southeast  of  the  city,  experience  with  wells  has  indicated 
the  existence  of  a  possibly  large  supply  of  ground  water.  This  water  is 
found  at  a  depth  from  twelve  feet  to  lOO  feet  below  the  surface,  under 
an  impervious  stratum.  Numerous  analyses  have  been  made  of  it  and 
most  of  them  have  revealed  a  water  of  good  quality.  It  is  harder  than 
river  water,  but  not  hard  enough  to  be  objectionable  for  domestic  pur- 
poses. 

No  proper  and  sufficient  examination  has  as  yet  been  made  of  the 
availability  of  this  source  to  supply  the  City  of  Sacramento.  Presum- 
ably there  is,  as  in  similar  locations,  a  deep  stratum  of  gravel  and  glacial 
drift  extending  from  the  foothills  into  the  plains  and  bearing  a  current 
of  water,  which,  if  it  is  of  good  quality  and  of  sufficient  quantity,  can 
furnish  a  good  domestic  supply. 

The  original  source  of  all  ground  water  is  the  rainfall.  The  falling 
water  partly  runs  off  on  the  surface  innnediately  into  brooks  and  rivers, 
and  partly  percolates  into  the  ground  and  flows  l)eneath  the  surface  to 
a  natural  outlet.  If  the  ground  is  porous  it  can  hold  and  pass  a  large 
quantity  of  water.  If  there  is  a  continuous  percolation  from  the  rain- 
fall and  a  continuous  discharge  of  the  groimd  water  into  watercourses, 
lakes  or  the  ocean,  there  is  established  a  permanent  underground  flow 
of  water,  which  in  numerous  cases  has  been  utilized  for  supplying  cities. 

The  princi])al  advantage  of  such  water  is  that  organic  impurities 
have  been  naturally  filtered  out  of  the  same,  and  that  it  has  become 
spring  water.  Sometimes  mineral  impurities  are  dissolved  by  the  per- 
colating water,  making  it  either  hard  or  giving  it  an  objectionable  taste. 

In  the  present  case  the  analyses  do  not  indicate  that  the  water  is 
objectionable  for  the  city's  use.  This  siatemcnt  will,  however,  remain 
true  only  if  the  large  quantity  required  by  the  city  does  not  introduce 
imknown  condition.^  which  may  affect  the  (|uantity  of  its  mineral  con- 
stituents, and  true  only  if  no  polluting  organic  matter  is  hereafter  dis- 
charged into  the  ground  water  through  deep  cesspools  drained  into  the 
water-bearing  strata. 

.A.S  it  is  not  probalile,  however,  that  either  the  hardness  or  the  or- 
ganic pollution  will  be  increased  beyond  that  shown  in  the  present  an- 
alysis, but  rather  diminished,  this  source  of  supply  is  also  one  which 
should  be  investigated.    Tlie  giMund  water,  of  course,  requires  pump- 
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ing,  but  no  other  treatment.  It  is  therefore  a  less  expensive  supply  than 
the  river  water,  which^  besides  pumping,  needs  filtration. 

Third — The  North  Fork  Ditch  Co.  proposes  to  furnish  the  city, 
from  its  ditch  near  Folsom,  a  suppl\-  of  looo  miner's  inches,  or  about 
15,000,000  gallons  per  day.  This  water  is  now  delivered  at  a  night  suf- 
ficient to  allow  it  to  flow  to  the  city  by  gravity  through  a  pipe  line  and 
under  a  pressure  of  about  150  feet.  It  would  require  filtering  to  render 
it  acceptable.  Probably  there  is  but  little,  if  any,  difference  in  the  ex- 
pense of  filtering  the  water  coming  from  the  North  Fork  of  the  .-Xmeri- 
can  River  or  of  filtering  the  water  of  this  river  at  Sacramento. 

Fourth — A  further  proposition  has  been  made,  in  case  the  quan- 
tity of  ground  water  should  be  found  insufficient  for  the  entire  supply 
required  by  the  city.  It  is  then  proposed  for  economical  reasons  to  fur- 
nish such  quantity  as  may  be  available  and  to  supplement  it  by  the  con- 
tinued use  of  the  river  wafer  at  the  city,  but  after  it  has  been  purified  by 
filtration. 

Fifth — Still  another  proposition  has  been  made,  namely,  to  obtain 
clear  and  pure  water  directly  from  the  mountains  at  the  nearest  avail- 
able locality  and  to  bring  it  to  the  city  in  a  pipe  line  by  gravity  under 
a  sufficient  head  to  answer  all  practical  purposes. 

The  filtration  of  water  is  a  subject  about  which  now  much  more  is 
known  than  a  few  years  ago.  It  has  become  possible  to  arrange  filter 
plants  so  that  the  effluent  water  can  be  given  any  degree  of  purity  that 
may  be  desired.  There  are.  generally  speaking,  two  methods  in  use — 
the  slow  and  the  rapid  filtration. 

The  slow  filtration  requires  a  bed  of  sand  several  feet  thick  and  ar- 
ranged in  specially  prepared  liasins.  having  an  impervious  bottom  and 
sides.  The  water  is  allowed  to  percolate  through  this  sand  and  escape 
by  specially  arranged  drains  at  daily  rates  varying  from  five  to  ten  cubic 
feet  per  square  foot  of  filter  surface.  Various  appliances  are  necessary 
to  insure  a  projier  rate  and  to  enable  a  toj)  layer  of  sand  to  be  removed 
when  it  becomes  clogged,  to  wash  the  sand  thus  removed  and  there- 
after to  redistribute  it  upon  the  filter. 

The  rapid  filtration  requires  tanks  made  of  wood  nv  iron  anfi  sup- 
plied with  mechanical  aj^pliances  to  wash  the  sand  in  the  tanks.  These 
rapid  filters  are  intended  daily  to  clean  about  300  cubic  feet  of  water 
on  every  square  foot  of  sand  surface.  Tn  order  that  this  rapid  percola- 
tion may  he  accomplished,  and  yet  effectually  cleanse  the  water,  it  is 
necessary  to  use  a  coagulating  material,  such  as  alum,  in  order  to  have 
on  the  surface  of  the  filtering  material  a  film  which  retains  the  bacteria 
and  finer  particles  of  suspended  matter. 
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There  are  other,  but  minor,  differences  between  the  slow  and  rapid 
filters  which  it  is  not  necessary  to  enter  into  at  present. 

Prior  to  the  successful  operation  of  either,  it  is  necessary  to  allow 
for  a  sedimentation  of  the  heavier  suspended  matter.  This  is  accom- 
plished, in  the  case  of  slow  filters,  by  allowing  the  water  to  enter  large 
settling  reservoirs,  where  it  can  obtain  a  state  of  comparative  rest.  The 
suspended  matter  then  naturally  settles  to  the  bottom.  In  the  case  of 
the  rapid  filters,  there  is  a  mechanical  contrivance  in  use  in  some  of 
them  which  accomplishes  a  similar  result  in  a  --mailer  space  and  in  di- 
rect connection  with  the  filters. 

.\  final  comparison  of  the  different  available  projects  should  be 
made  along  three  lines  of  inquiry,  namely :  l'"irst,  the  quality  of  the 
water  to  be  furnished;  second,  the  '|uantity  of  water  obtainable:  and 
third,  the  cost  of  building  the  necessary  w  orks  and  of  operating  them. 

QL'ALIT^'. — Jn  the  case  of  the  river  waters,  tliere  seems  to 
be  no  indication  that  they  would  not  be  suitable  for  the  city's  supply. 
A  sewage  pollution  is  and  will  be  almost  absent  and  nearly  all  of  the 
suspended  matter  is  mineral.  A  clarification  of  the  water  is  therefore 
the  main  object  to  be  secured,  rather  than  the  purification  of  water  pol- 
luted with  foul  organic  matter.  l''or  such  a  purpose,  there  is  no  differ- 
ence between  the  results  of  the  slow  and  the  rapid  filtration,  and  both 
these  methods  may,  in  the  present  case,  be  considered  as  having  equal 
merits  from  a  sanitary  point  of  view. 

The  known  geological  and  topographical  features  of  the  water 
sheds  of  these  streams  indicate  that  the  water  should  have  a  good  qual- 
ity for  municipal  purposes.  The  mitiing  industry  causes  nnich  of  the 
turbidity,  and  perhajjs  some  slight  chemical  change,  but  adds  no  sani- 
tary impurities. 

If  the  analysis  of  the  ground  water,  after  long  continued  pumping, 
shows  results  equal  to  those  heretofore  obtained  after  long  pumping, 
the  quality  of  the  ground  water  supply  can  be  relied  upon  as  being  sat- 
isfactory. Inasmuch  as  this  water  has  been  clarified  by  a  natural  pro- 
cess, such  a  supplv  is  therefore  ordinarily  considered  preferable  because 
more  reliable  than  one  which  requires  an  artificial  process. 

While  the  water  from  mountain  streams,  when  it  is  naturally  clear, 
will  also  generally  be  pure,  it  will  not  always  be  free  from  pollution,  ow- 
ing to  the  fact  that  it  is  at  least  exposed  to  the  incidental  defilement  by 
animals  and  human  beings.  A  ground  water  supply  or  one  that  has 
been  artificially  filtered  can  be  guarded  against  every  subsequent  pollu- 
tion. 
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QUAXTITY. — There  is  no  ((uestion  that  either  the  Sacramento 
or  American  River  has  a  sufficient  quantity  of  water  during  the  driest 
year  to  supply  the  needs  of  the  City  of  Sacramento. 

The  North  Fork  Ditch  Co.  offers  to  dehver  looo  miner's  inclies, 
or  15,000,000  gallons,  daily  to  the  city.  This  quantity  is  stated  to  be 
one-third  of  that  which  is  made  available  by  the  ditch. 

Regarding  the  (|uantity  of  water  obtainable  from  the  ground  water 
supply,  it  must  be  said  that  there  is  insufficient  knowledge  to  foretell, 
how  much  water  could  be  permanently  drawn  therefrom.  Tlie  indica- 
tions are  that  a  supply  of  considerable  magnitude  may  be  available.  A 
city  should,  however,  not  rely  upon  such  indications  until  the  actual 
minimum  supply  has  been  demonstrated  by  a  proper  test. 

Regarding  the  supply  of  pure  and  clear  water  from  the  mountains, 
it  would  be  necessary  to  have  a  determination  of  the  mininnun  flow 
during  the  driest  years.  Should  this  flow  be  insufficient,  then  it  would 
be  further  necessary  to  investigate  sites  for  storing  the  larger  flow  of 
water  during  the  wet  season,  so  that  it  may  su])plement  the  insufficient 
flow  during  the  dry  season. 

COST. — After  the  best  of  the  above-mentioned  projects  have  been 
ascertained,  so  far  as  the  quality  and  quantity  of  water  which  they  will 
yield  are  concerned,  it  is  then  necessary  to  make  a  careful  estimate  of 
the  cost  of  each  one,  including  different  methods  of  filtration,  so  as  to 
ascertain  their  relative  economy.  In  order  to  be  of  value,  such  esti- 
mates of  cost  should  be  based  on  good  judgment,  experience  and.  when 
necessary,  on  surveys  and  other  practical  physical  examinations. 

A  comparison  necessitates  first  the  making  of  an  estimate  of  the 
entire  cost  of  building  the  works,  including  the  purchase  of  land,  water 
rights  and  other  contingent  expenses.  It  is  then  necessary  to  compare 
the  projects  as  to  their  total  annual  cost,  which  nuist  be  made  up  of  the 
following  three  items : 

a.  The  interest  on  the  cost  of  the  works. 

b.  The  depreciation  i>er  annum  of  the  different  parts  of  the  works, 
some,  sucii  as  structures  of  masonry,  have  a  long  life;  others,  like  tim- 
ber, iron  or  steel  ])ipes  laid  in  the  ground,  machinery,  etc.,  perish  in 
shorter  times. 

c.  The  operation  and  maintenance  of  the  works.  This  item  should 
include  the  cost  of  supervision  and  inspection,  the  general  care  of  the 
works,  the  making  of  small  repairs  and  also  all  contingent  expenses.  It 
should  further  include,  wherever  required,  the  expenses  for  pumping 
and  for  purification ;  also  any  royalty  or  annual  charge  for  the  use  of 
ditch  water,  in  case  such  water  is  used. 
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To  point  out  more  specifically  what  needs  to  be  done  to  ascertain 
the  relative  merits  of  the  several  propositions  considered,  it  may  be  well 
to  add  the  following  remarks. 

In  order  to  have  sufficient  and  reliable  information  for  getting  the 
necessary  capacity  of  settling  reservoirs  and  filters,  in  case  either  the 
Sacramento  or  American  River  or  North  Fork  Ditch  water  is  used,  ob- 
servations should  be  made  regularly  during  the  coming  Winter,  per- 
haps twice  a  week,  of  the  amount  of  sediment  that  is  carried  l)y  the 
water.  Such  observations,  for  the  purposes  of  comparison,  are  best  in- 
dicated in  parts  of  residue  precipitated  from  a  million  parts  of  water. 

The  project  to  utilize  the  water  oi  the  North  Fork  Ditch  Co.  should 
be  investigated  sufficiently  to  ascertain  whether  or  not  the  quantity  of 
water  to  be  furnished  by  the  ditch  would  be  permanent  as  to  natural, 
artificial  and  legal  causes. 

A  city  should,  if  possible,  control  its  own  water  supply  as  far  as  its 
natural  source.  It  would  be  a  serious  matter  sliould  there  be  an  acci- 
dent along  the  ditch  or  along  the  pipe  line  between  Folsom  and  the 
city.  A  reasonably  safe  guarantee  would  include  a  duphcate  pipe  line 
from  the  dam  to  the  city.  A  single  pipe  line  between  Folsom  and  the 
city  might  afford  less  risk  than  a  single  ditch  between  the  dam  and 
Folsom. 

Still,  the  importance  of  a  city's  water  supply  makes  it  desirable,  if 
possible,  to  have  more  than  one  pipe  line. 

In  order  to  determine  the  quantity  of  water  available  below  the  sur- 
face of  the  territorx'  southeast  of  the  city  it  is  necessary  to  make  a  thor- 
ough and  systematic  test. 

In  the  first  place  the  present  level  of  the  ground  water  should  be 
ascertained  as  soon  as  possible,  as  this  fairly  well  indicates  the  mini- 
mum supply,  because  the  past  season  has  been  one  of  phenomenally 
sHght  rainfall. 

Levels  of  the  water  should  be  taken  with  considerable  precision  in 
as  many  of  the  private  wells  as  possible  for  a  distance  of  several  miles 
from  the  city.  They  wnll  establish  the  level  of  the  plane  of  water,  and 
indicate  the  slope  of  this  plane,  and  therefore  the  fact  as  to  whether  or 
not  there  is  a  flowing  subterranean  stream.  They  would  also  indicate 
the  direction  from  whence  the  water  comes.  Having  found  good  rea- 
sons for  believing  that  there  is  a  considerable  flow,  then  it  would  be 
necessary  to  sink  several  pipe  wells  near  the  city  on  a  line  at  right  angles 
to  the  direction  of  the  underground  flow  and  at  such  distances  apart 
and  in  such  numbers  as  may  be  found  necessary. 

The  deptli  having  been  estimated,  at  which  it  is  probable  fliat  the 
water  will  stand  wlien  jiimiped.  it  may  then  be  found  necessary  to  dig 
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a  trench  into  wliich  to  lay  llie  pipe  connecting  the  wells  with  the  test 
pumps. 

These  pumps  should  all  be  operated  together,  without  interruption 
and  with  a  constant  discharge  of  water,  passed  through  a  flume  and 
measured  over  a  weir. 

liefore  the  test  is  made  small  lubes  should  be  sunk  at  such  dis- 
tances apart  as  may  be  found  necessary  and  in  the  direction  from  where 
the  water  flows.  These  tubes  must  be  sufficiently  deep  to  allow  the  dis- 
tance to  the  surface  of  the  gound  water  to  be  accurately  measured. 
These  measurements  should  be  made  regularly  during  the  time  ot 
pumping  and  the  changes  carefully  noted. 

Such  an  investigation,  if  properly  conducted,  will  make  it  possible 
to  ascertain  the  greatest  quantity  of  water  that  can  be  drawn  from  the 
ground  perpetually;  provided,  that  during  the  pumping  the  water  level 
in  the  test  tubes  remains  constant  for  perhaps  a  mile  or  more  in  the  di- 
rection of  flow. 

As  such  a  test  cannot  be  made  until  the  ground  water  level  has 
risen  above  what  it  was  at  the  end  of  the  late  dry  season,  it  will  be  neces- 
sary to  exercise  careful  judgment  regarding  the  relation  of  the  in- 
creased flow  to  the  increased  pum])ing  during  the  test.  It  is  very  im- 
jjortant.  therefore,  to  ascertain  the  level  of  the  grourtd  water  at  the 
present  time  before  it  has  been  materially  changed  by  the  rains. 

In  case  it  is  found  that  the  ground  water  supply  is  insufficient  in 
quantity  to  supply  all  the  water  needed  by  the  city,  it  may  still  be  eco- 
nomical to  erect  an  auxiliary  pumping  station  southeast  of  the  city  and 
obtain  from  this  source  as  much  ground  water  as  is  available.  Then 
the  investigation  should  be  continued  by  ascertaining  the  cost  of  fil- 
tering the  remainder  of  the  necessary  supply  which  may  be  obtained 
from  the  rivers. 

If  the  above  test  is  made  w  ith  reference  to  the  ccjndition  of  the  dry 
weather  flow,  existing  at  the  end  of  the  dry  season,  there  is  no  force  to 
the  objection  that  subsequently  such  a  supply  may  fall  off  in  quantity. 
This  fear  might  only  he  entertained  if  the  water  filtered  into  the  ground 
from  the  American  River;  for  the  suspended  matter  carried  by  it  might 
close  the  pores  and  gradually  reduce  the  flow  through  the  same.  But 
a  natural  ground  water  flow  between  the  city  and  the  mountains,  and 
which  may  be  entirely  independent  of  the  flow  in  the  river,  will  not  be 
reduced  by  clogging. 

The  preliminary  examination  of  taking  the  w-ater  levels  in  existing 
wells,  will  indicate  whether  much  ground  water  now^  flows  into  the 
American  River  and  thus  might  not  flow  to  the  pump  wells  near  the 
city. 
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If  deep  cesspools  or  other  means  of  affecting  the  ground  water  sup- 
ply are  prohil)ited  bv  law,  there  is  no  probability  of  a  future  pollution  of 
this  source. 

To  prevent  polluted  surface  water  from  running  down  the  sides  of 
the  tul)es  through  which  the  water  is  pumped  the  city  should  own  a 
strip  of  land  upon  which  these  tubes  are  placed. 

Among  the  investigations  to  be  made  it  might  also  be  well  to  as- 
certain the  feasibility  of  getting  a  supply  of  clear  and  unpolluted  mount- 
ain water.  From  the  information  1  have  received,  it  appears,  however, 
that  such  a  supply  would  be  more  expensive  than  some  of  the  others 
which  have  been  above  discussed. 

'In  providing  for  a  new  and  better  water  supply,  and  when  estimat- 
ing the  comparative  cost  of  competing  projects,  there  should  be  in- 
cluded in  those  projects  requiring  pumping,  sufficient  pumping  machin- 
ery, so  that  one  of  the  pumps  can  be  out  of  service  at  any  time  for  re- 
pairs. To  depend  upon  an  almost  continuous  working  of  all  of  the 
machinery  is  a  risk  which  a  large  city  should  not  take. 

Whether  the  water  is  taken  from  the  ground,  or  whether  it  is  fil- 
tered at  the  city,  or  whether  it  is  brought  in  a  conduit  line  from  Folsom, 
it  is  in  every  case  advisable,  in  my  opinion,  to  provide  a  clear  water 
reservoir  of  sufficient  capacity  to  compensate  for  the  irregular  daily 
draft  or  consumption.  During  the  day  time  nuich  more  water  is  used 
than  at  night  and  when  there  is  a  fire  a  sudden  demand  is  made  for  a 
larger  quantity.  A  clear  water  reservoir  should  hold  from  one-quarter 
to  one-half  day's  supply,  and  will  be  of  more  value  in  or  near  a  city  than 
if  it  is  twenty  miles  away,  because  the  variation  in  the  consumption  or 
draft  can  be  more  readily  satisfied. 

The  clear  water  reservoirs,  whether  they  contain  ground  water  or 
filtered  water,  should  be  covered  so  that  the  water  is  protected  from  a 
pollution  by  dust  or  the  growth  of  algae,  giving  the  water  an  objection- 
able taste,  a  common  occurrence  both  in  ground  waters  and  in  filtered 
waters. 

Tn  conclusion,  and  in  view  of  what  has  been  stated  above,  I  would 
recommend  to  you  that : 

As  the  ground  water  supply  seems  to  indicate  the  availability  of 
enough  water  to  supply  economically  at  least  a  portion  of  the  city,  a 
test  of  the  same  should  be  made  at  the  earliest  possible  time.  Besides 
ascertaining  the  available  quantity,  there  should  also  be  made  a  chemi- 
cal test  of  its  quality  when  the  greatest  quantity  is  pumped. 

To  be  in  possession  of  the  desired  data,  in  case  it  is  found  necessary 
to  use  river  waters,  the  amount  of  sediment  carried  in  the  water  during 
the  Winter  should  be  measured  as  frequently  as  possible,  and  particu- 
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larly  at  sucli  times  when  the  aiiKniiit  is  jjreatcst  ;  that  is,  when  a  high  de- 
gree of  turbi(Hty  prevails. 

After  conchicting  the  above  tests  it  will  be  neeessary  to  make  sur- 
ve)  s  and  plans  for  whatever  projects  will  then  appear  to  be  most  eco- 
nomical, and  to  make  the  estimates  of  cost  in  such  a  manner  that  not 
only  the  first  cost  but  all  the  annual  expenses  incurred  are  properly  pre- 
sented. To  conduct  such  an  investigation  as  above  outlined  in  an  ef- 
fective and  economical  manner  requires  the  skill  and  close  attention  of 
an  experienced  and  trained  engineer,  such  as  there  are  several  avail- 
able in  \our  neighborhood.    \'erv  respectfuUv, 

RUDOLPH  HERING. 
IOC  William  Street,  Xew  York,  N.  Y. 


Preliminary  Report  of  Committee  on  Wells. 

SACK.AAIEXTO.  Cal.,  l-ebruary  26,  1900. 

To  the  Citizens"  Water  Investigation  Committee  of  the  City  of 
Sacramento :  Your  Committee  on  Wells  beg  leave  to  submit  the  fol- 
lowing report  on  the  test  of  the  wells  one  mile  southeast  of  Sacra- 
mento : 

In  the  latter  part  of  October  of  last  year,  Mr.  Rudolph  l  lering  ad- 
vised you  that  a  survey  of  the  ground  waters  adjacent  to  Sacramento 
should  be  made  and,  if  the  survey  showed  there  was  a  flow  from  the 
direction  of  the  mountains,  a  test  should  be  made  to  determine  whether 
or  not  it  was  of  such  a  volume  as  to  warrant  your  recommending  its 
use  as  a  source  of  supply,  or  partial  supply,  for  Sacramento  City.  His 
advice  was  that  if  a  flow  was  found  of  sufficient  volume  to  warrant  the 
construction  of  the  necessary  plant,  it  would  save  filtration  to  the  ex- 
tent of  the  supply  developed. 

Under  your  instructions,  the  Committee  on  Wells  ])roceeded  at 
once  to  have  the  survey  of  the  ground  water  made.  That  being  made,  as 
it  happened,  at  the  end  of  two  i)henomenally  dry  years,  gave  us  a  record 
of  the  lowest  ground  water  that  has  ever  been  known.  This  can  be 
compared  with  the  state  of  the  ground  water  hereafter,  if  desired. 

The  survey  was  made  under  the  direction  of  L.  J.  Lc  Conte,  C.  E., 
of  Oakland,  who  reported  that  the  results  indicated  a  flow  of  water  from 
the  direction  of  the  mountains.  He  advised  that  a  test  be  made  at  the 
Kellogg  place  adjoining  Oak  Park.  You  then  instructed  our  commit- 
tee to  proceed  with  the  test  in  hopes  of  completing  it  before  the  low 
stage  of  the  water — ground  water— could  be  materially  affected.  The 


—  15  — 


])relinnnaries,  including  the  time  consumed  in  getting  the  privileges 
desired  of  land  owners,  delayed  us  until  the  middle  of  November.  The 
authorization  of  the  test  having  been  delayed  until  so  late  in  the  season, 
it  became  necessary  to  get  privileges  on  land  that  would  permit  of  a 
test  being  postponed  until  next  Fall,  if  found  impracticable  to  complete 
the  test  this  year.  We  found  property  owners  averse  to  giving  ex- 
tended privileges  on  land  that  were  considered  by  us  important,  and  in 
other  instances  we  found  the  underground  formation  unfavorable  to 
completing  wells  in  time  with  the  means  at  hand.  Had  these  conditions 
not  prevailed,  the  test  would  have  been  made  farther  east. 

The  reasons  for  taking  the  Kellogg  place  may  be  simnned  up  as 
follows : 

Privilege  was  obtained  for  a  period  long  enough  to  enat)le  us  to 
complete  the  test. 

The  cost  of  the  privilege  was  more  than  offset  by  the  value  of  the 
two  wells  on  the  place. 

These  wells  had  been  tested  by  the  Sacramento  Chamber  of  Com- 
merce in  1898  with  results  indicating  an  underground  flow  of  water  of 
good  quality  and  large  quantity,  thus  rendering  the  probability  of  hav- 
ing to  abandon  the  test  here  and  repeating  elsewhere  exceedingly  re- 
mote. Had  a  test  been  made  in  some  other  locality  with  different  forma- 
tion, and  the  quantity  and  quality  found  to  be  more  unfavorable  than 
at  the  site  of  the  Chamber  of  Commerce  wells,  there  would  have  been 
?.  doubt  as  to  the  wisdom  of  the  selection.  The  difficulty  of  obtaining 
authorization  for  the  present  test  was  such  as  to  indicate  that  any  doubt 
might  never  be  cleared  up  by  another  test. 

We  found  the  well  borers  willing  to  bore  wells  on  the  Kellogg  place 
on  a  contract,  while  at  other  places  they  would  work  only  by  the  day, 
or  at  prohibitory  rates,  because  of  unfavorable  underground  forma- 
tion. 

.\  further  reason  for  locating  at  the  place  chosen  was  that  the  mat- 
ter of  getting  rid  of  the  water  seemed  to  present  less  serious  obstacles 
at  this  point  than  at  any  of  the  other  available  locations.  Even  as  it 
was.  there  were  objections  made  at  the  last  moment  after  it  was  too  late 
for  us  to  retreat.  The  committee  had  taken  the  precaution  to  have  the 
route  of  the  water  channel  ins])ected.  and  received  a  report  to  the  ef- 
fect that  there  would  be  no  damage,  as  the  water  would  be  conducted 
through  the  drainage  canal  to  tide  water.  This  channel  is  often  used 
to  conduct  many  times  the  quantity  of  water  pumped  at  the  test.  In 
fact,  any  damage  could  be  only  imaginary,  the  thought  of  it  being  in- 
duced by  the  misconce]ition  of  the  quantity  of  water  used  by  Sacra- 
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iiifiuo  City — a  small  (jiiaiitity  as  compared  with  tiiat  carried  b)  the 
drainage  canal  after  a  storm. 

W  hen  all  was  ready,  a  delay  in  an  attempt  to  avoid  threatened  in- 
junctions caused  the  test  to  run  into  a  storm  which  stopped  the  trial 
on  the  third  day.  .Ml  these  troubles  might  have  been  avoided  to  some 
extent  had  tiic  test  been  made  during  the  dry  weather.  The  handicap  of 
tunc  and  weather  not  only  rendered  results  less  satisfactory,  but  they 
were  obtained  at  a  cost  of  considerable  more  than  would  have  other- 
wise iieen  necessary.  .\t  one  time  the  committee  debated  seriously  the 
question  of  i)06tponing  the  pumping  until  next  year,  but  by  the  time 
this  problem  presented  itself  there  had  been  great  expenditure  in  in- 
stalling the  plant,  which  would  have  had  to  be  dismantled  and  returned 
to  those  from  whom  it  was  borrowed.  W  e  determined  to  go  on  with 
tile  test  because  the  cost  of  completing  it  would  be  smaller  than  the 
loss  which  would  be  caused  by  taking  out  and  returning  the  pumps  and 
engines.  It  was  further  considered  probable  that  there  was  less  water 
flowing  underground  than  there  would  be  next  Summer,  because  of  the 
melting  snows  resulting  from  a  hard  Winter. 

The  wells  used  were  seven  in  number,  southeast  of  Thirty-first  and 
V  Streets,  and  exactly  one  mile  distant  from  that  point.  A  description 
of  these  wells  and  their  location  accompanies  the  report  of  Mr.  L.  J. 
Le  Conte,  which  report  we  attach  herewith.  (Tlie  wells  were  designated 
by  numbers  from  south  to  north  and  will  be  referred  to  according  to 
/heir  numbers.) 

Mr.  Le  Conte  had  recommended  boring  a  number  of  wells  and 
connecting  them  through  a  tunnel  thirty  feet  below  the  surface,  and  set- 
ting the  pumps  at  that  level.  His  attention,  however,  being  called  to 
the  fact  that  this  could  hardly  be  done  within  the  limits  of  the  time 
and  money  available  it  was  decided  to  sink  seven  separate  wells  and  in- 
stall a  pump  and  engine  at  each.  Another  reason  for  this  decision  was 
that  threshing  engines  seemed  to  be  the  only  available  power.  It  was 
our  desire  to  use  electric  power,  liut  after  considerable  investigation  this 
was  found  impracticable  because  of  the  expense  involved  and  the  im- 
practicability of  obtaining  power  day  and  night  at  this  point. 

Suitable  engines,  at  reasonable  rates,  were  rather  difficult  to  ob- 
tain, and  this  feature,  together  with  the  short  time  available  to  complete 
the  wells,  determined  the  limit  of  the  quantity  of  water  that  we  endeav- 
ored to  develop.  This  was  ])laced  at  the  maxinumi  amount  now  used 
by  the  city. 

The  wells  were  bored  over  a  limited  area,  under  the  theory  that  if 
sufficient  supply  were  developed  from  limited  ground  for  the  present 
requirements  of  the  city,  the  future  increased  supply  could  be  obtained 
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by  extending  the  system  of  wells.  The  extent  of  the  plant  was  based  on 
the  estimate  of  the  pump  manufacturers  of  the  capacity  of  the  pumps, 
and  the  amount  of  power  necessary  to  supply  the  desired  amount  of 
water  under  conditions  which  we  approximated  very  closely.  It  was 
found  that  the  pumps  and  power  had  to  be  perfect  to  equal  the  esti- 
mate, but  one  well  out  of  the  seven  being  made  to  yield  the  amount  de- 
sired. This,  however,  was  enough  to  show  that  it  was  more  a  question 
of  power  and  pumps  than  of  supply  of  water  in  the  ground.  One  other 
well  was  taxed  to  its  full  limit,  but  was  handicapped  by  being  one  of 
three  wells  within  a  space  of  lOO  feet  across  the  supposed  line  of  sub- 
terranean flow,  the  other  four  wells  having  been  allotted  200  feet  each. 
This  well  was  also  cased  off  deeper  than  any  of  the  others  except  one, 
being  thus  deprived  of  the  flow  of  ground  water  except  that  between 
75  and  1 14  feet ;  this  well  had  ample  ])ovver  and  puni])  while  the  pvmip 
worked.  The  pump  did  not,  however,  work  more  than  half  the  time, 
thus  reducing  the  average  output  of  the  wells.  The  well  fifty  feet  north 
of  this,  and  the  center  well  of  the  three  that  were  within  the  space  of 
100  feet,  was  operated  continuously  during  the  experiment  and  taxed 
the  capacity  of  the  engine  which  operated  its  pump.  Undoubtedly 
these  three  wells  within  the  limited  space,  and  near  the  center  of  the 
whole  line  of  wells,  taxed  the  ground  supply  more  than  at  other  ]joints 
and  thus  caused  a  deeper  depression  of  the  ground  waters  at  this  point, 
and  a  consequent  overtaxing  of  the  power  of  the  pumping  machinery. 
It  is  safe,  however,  to  estimate  that  these  three  wells  yielded  from  within 
a  space  of  100  feet  across  the  line  of  flow,  one-third  of  the  water  pumped 
from  the  seven  wells.  As  the  ground  water  to  the  north  and  south  of 
this  group  of  three  wells  was  presumably  drained  by  the  other  pumps 
to  such  an  extent  that  this  group  could  not  have  had  an  advantage,  but 
rather  a  disadvantage  of  location,  it  is  safe  to  presume  that,  if  the  space 
of  900  feet,  which  was  occupied  by  the  seven  wells,  had  been  occupied 
by  nineteen  wells  fifty  feet  apart,  there  would  have  been  an  increased 
yield  of  the  water  whose  total  volume  would  be  expressed  bv  figures 
somewhere  between  the  total  actually  pumped  and  about  double  that 
amount,  without  depressing  the  water  level  at  the  line  of  wells  mater- 
ially. 

With  the  exception  of  the  conditions  as  to  the  group  of  wells  just 
noted,  and  which  were  known  as  Nos.  4,  5  and  6,  the  other  conditions 
were  about  the  same,  excepting  that  No.  3  was  a  deep  well,  being  bored 
to  a  depth  of  189  feet  from  the  surface  and  cased  off  to  a  depth  of  165 
feet,  thus  causing  the  supply  of  water  to  be  drawn  wholly  from  the  deep 
strata.  The  other  wells  were  cased  from  45  to  65  feet,  and  this  was 
cased   deeper  in   order  to  permit   of   samples   being   drawn  from 
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(kcp  ami  shallow  wells  while  yielding  water  simultaneously, 
thus  determining  the  difference  in  quality  between  the  two 
depths  of  water.  Casing  off  so  much  of  the  well  hmited 
the  number  of  water-bearing  strata  to  feed  this  well,  tiie 
same  as  it  did  in  the  one  mentioned  above,  and  also  increased  the  fric- 
tion by  causing  the  water  to  flow  through  the  long  tubing,  but  this  also 
acted  to  keep  the  flow  in  the  well  active,  so  as  to  cause  a  continual 
pumping  of  sand  and  a  consequent  improvement  of  the  well  all  the 
time  it  was  pumped.  The  result  was  that  this  well  yielded  more  at  the 
end  than  at  the  beginning  of  the  test.  The  disadvantages  as  to  quan- 
tity were  more  than  offset  by  the  advantages  of  determining  the  qual- 
ity and  the  fact  that  the  deep  strata  will  afford  a  quantity  of  water,  for 
this  well  yielded  approximately  its  share  at  the  end  of  the  experiment 
regardless  of  being  dependent  on  but  one  stratum  of  water-bearing 
sand.  The  analysis  as  reported  by  your  Committee  on  Purity  shows 
that  this  water  is  good,  though  containing  two  grains  to  the  gallon 
more  of  inorganic  matter  than  the  other  water.  If  it  should  be  consid- 
ered that  the  advantage,  whether  sentimental  or  otherwise,  of  obtain- 
ing deep  water  more  than  offsets  the  disadvantage  of  the  extra  two 
grains  of  unobjectionable  salts,  then  this  demonstration  might  be 
enough  to  warrant  casing  off  permanent  wells  to  a  depth  of  150  feet 
and  making  the  attempt  to  get  volume  from  the  deep  strata.  Should 
this  be  proven  to  be  impossible,  the  casing  could  be  punctured  to  admit 
water  from  the  upper  strata  and  very  little  lost  in  the  attempt. 

The  test  was  inade  under  the  theory  that  there  was  communication 
between  the  different  strata,  and  no  attempt  was  made  to  shut  off  the 
upper  waters  perfectly.  It  was  expected  that  the  ground  water  near 
the  surface  would  be  affected  in  the  immediate  vicinity  of  the  wells. 
Test  wells  were  bored  and  private  wells  availed  of  to  determine  by  fre- 
quent measurements  the  actual  effect  on  these  wells.  Mr.  Hering's  re- 
port, which  was  the  basis  of  our  operations,  indicated  that  wells  would 
possibly  be  affected  at  a  distance  of  a  mile  or  two  east  of  the  pumps 
within  three  days.  The  wells  that  were  affected  began  to  be  affected  the 
first  day,  but  the  limit  of  the  distance  at  which  the  affect  was  appre- 
ciable was  about  2000  feet ;  at  2500  feet  the  affect  was  hardly  appreciable. 
In  other  words,  six  days'  pumping  did  not  affect  wells  that  were  over 
half  a  mile  away.  The  affect  being  greatest  the  first  day  or  two,  it  is 
reasonable  to  conclude  that  the  supply  which  was  drawn  from  waters  near 
the  surface  in  the  immediate  neighborhood  was  exhausted  during  the 
first  few  days,  and  the  supply  to  the  wells  was  through  the  deep  strata 
of  loose  sand  which  strata  were  tapped  by  the  wells.  .Any  of  the  upper 
ground  waters  which  reached  the  pumps  thereafter  had  to  do  so  by 
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filtering  through  nearly  half  a  mile  of  compact  ground,  besides  sinking 
to  a  depth  of  twenty-five  feet,  which  was  the  level  of  the  water  in  the 
ground  at  the  line  of  wells  on  the  sixth  day,  the  ground  above  this  be- 
ing at  that  time  drained  by  previous  pumping.  The  fact  that  the  affect 
on  the  ground  waters  was  slower  than  anticipated  indicated  a  close 
rather  than  a  loose  formation  of  the  ground,  and  the  area  of  material  de- 
pression indicates  the' amount  of  ground  that  it  would  be  advisable  for 
the  city  to  control  to  have  almost  absolute  protection. 

The  pumping  plant  was  installed  on  the  basis  of  the  estimates  of 
the  pump  manufacturers  for  raising  10,000,000  gallons  forty  feet  every 
twenty-four  hours,  and  with  the  expectation  of  raising  about  7,000,000 
gallons,  as  is  probably  the  maximum  now  used  by  the  city  in  a  day. 
The  inability  of  the  average  threshing  engine  to  develop  twenty  horse 
power,  the  excessive  casing  of  the  two  wells  as  noted  above,  but  mostly 
the  seeming  impossibility  of  keeping  the  pumps  properly  packed  while 
operating  under  a  strain  of  deep  suction,  limited  the  output  at  any  time 
to  five  and  one-half  or  six  million  gallons  at  most.  This  was  the  first 
day,  when  the  water  levels  were  not  as  much  depressed  as  latterly,  and 
estimates  are  made  from  measurements  at  the  main  measuring  box  the 
first  day  as  compared  with  measurements  at  the  same  box  which  were 
made  afterwards  and  estimated  by  Mr.  Le  Conte  at  four  and  a  half  and 
five  million  gallons  per  day.  Mr.  Le  Conte  was  not  here  after  the  fourth 
day,  but  his  measurements  on  the  last  day  he  was  here  showed  a  flow  of 
5,000,000  gallons,  demonstrating  that  there  was  practically  a  constant 
flow  after  the  upper  ground  waters  were  drained  off. 

The  water  was  all  run  through  one  box  and  estimates  of  the  quan- 
tity pumped  were  made  by  Mr.  Le  Conte.  There  were  also  rough 
measuring  boxes  at  each  of  the  wells  to  get  at  the  comparative  results. 

The  pumping  was  started  January  31, 1899,  but  was  discontinued  on 
the  third  day  because  of  a  storm.  It  was  resumed  at  noon,  January 
10,  1900,  and  continued  until  3  150  p.  m.  of  January  i6th,  or  a  little  over 
six  days.  Observations  were  made  frequently  as  to  the  effect  of  the 
pumping  on  the  ground  waters  to  the  east,  for  the  first  few  hours  of 
pumping  and  likewise  for  the  first  few  hours  after  stopping.  Later  ob- 
servations were  taken  at  regular  intervals.  Observations  were  also 
taken  of  water  in  the  neighborhood.  The  principal  observations  were 
taken  at  the  line  of  the  wells,  at  440,  880,  1500  and  2500  feet  to  the  east 
of  the  center  line  of  wells. 

The  affect  at  the  wells  was  nearly  at  the  maxim  the  first  day,  and 
at  2500  feet  there  were  three  wells  some  of  which  did  not  show  any  af- 
fect and  in  none  was  there  any  appreciable  affect.   The  following  table 
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will  show  how  much  the  water  was  lowered  in  each  tesl  well  on  the  dif- 
ferent days : 

Well  440  feet  east — First  day,  66  inches;  second  day,  10  inches; 
third  day,  8^  inches ;  fourth  day,  9  inches  ;  fifth  day,  5  inches ;  sixth  day, 
I  inch.  Well  880  feet  east — First  day.  15  inches;  second  day,  8  inches; 
third  day,  7  inches;  fourth  day,  5  inches;  fifth  day,  5  inches;  sixth  day, 
5  inches.  Well  1500  feel  cast — First  day,  16  inches;  second  day,  4 
inches;  third  day,  3  inches;  fourth  day,  2|  inches;  fifth  day.  2i  inches; 
sixth  day,  2^  inches. 

There  was  no  fall  in  water  in  the  wells  a  mile  to  the  cast  The  total 
fall  for  the  six  days  was  13  feet  at  the  line  of  the  wells;  8i  feet,  440  feet 
to  the  east;  3^  feet,  880  feet  to  the  cast;  and  2|  feet,  1500  feet  to  the 
east.  A  well  200  feet  to  the  south  of  the  pumped  wells  fell  about  as  rap- 
idly as  the  well  880  feet  to  the  east.  A  well  about  2000  feet  to  the  south- 
east fell  a  total  of  one  f(X)t.  The  depressions  were  seemingly  greatest 
in  the  supposed  line  of  flow,  and  reasoning  inversely,  the  line  of  flow 
would  have  been  from  a  point  a  little  to  the  south  of  east. 

Having  been  notified  of  the  time  fixed  for  an  injunction  to  be 
served,  and  feeling  that  the  water  in  the  test  wells  would  not  be  brought 
to  a  standstill  by  that  time,  we  conceived  the  idea  that  it  would  be  well 
to  ease  off  on  the  pumping  and  be  sure  of  4,000,000  gallons  per  diem 
rather  than  be  in  doubt  of  4,500,000,  as  we  supposed  we  were  pumping, 
or  5,000,000,  as  actual  computation  by  Mr.  Le  Conte  determined  for  us 
afterwards.  With  this  end  in  view,  we  had  the  pump  on  Well  No.  3 
stopped  on  the  morning  of  the  last  day.  We  were  aided  in  this  idea  by 
the  accidental  breaking  down  for  a  short  time  earlier  that  morning  of 
the  engine  at  Well  No.  7,  .so  that  there  was  one  well  less  being  operated 
for  about  the  last  twelve  hours.  Some  of  the  other  wells  seemed  to  be 
yielding  rather  more  than  usual  the  last  day.  and.  considering  that  be- 
tween repairs  to  engines  and  pumps  the  average  was  only  about  five 
and  a  half  or  six  pumps  running  on  previous  days,  the  diminution  on 
the  last  day  was  probabl}-  not  as  much  as  necessary  to  produce  the  ef- 
fect desired,  but  it  was  enough  to  show  that  the  water  in  the  440  foot 
well  actually  rose  for  a  period,  fluctuating,  however,  so  that  the  total 
affect  from  5  p.  m.  of  the  night  of  the  i5tli  until  the  pumps  stopped  at 
3:50  p.  m.  of  the  i6th,  was  a  raise  of  about  a  tenth  of  an  inch,  while 
the  total  decline  for  the  twenty-four  hours  was  about  one  inch.  This 
means  the  water  in  this  well  was  practically  at  a  standstill.  That  the 
water  in  the  well  880  feet  to  the  east  was  not  affected  this  way  can  he 
explained  by  the  fact  that  even  when  the  pumps  were  all  stoi)ped  there 
was  no  affect  on  this  well  for  several  hours,  and  only  three  inches  for 
the  first  eighteen  hours.    For  the  first  half  hour  after  the  ]iuniping  was 
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Stopped,  measurements  were  made  every  five  minutes  in  Well  No.  3  and 
in  tile  test  wells  440  and  880  feet  to  the  east.  Thereafter  measurements 
were  taken  at  intervals  for  four  days.  The  water  rose  very  rapidly  at 
the  line  of  wells  and  at  the  440  foot  well ;  it  was  so  rapid  at  the  line  of 
wells  that  it  was  not  long  until  the  water  here  was  practically  at  a  level 
with  that  440  feet  to  the  east.  This  indicates  that  the  supi)ly  came  in 
faster  from  the  underground  channels  and  filled  up  the  center  of  the 
depression  rather  from  the  wells  than  from  the  outer  boundar\  of  the 
basin.  For  the  first  few  hours  water  was  draining  from  the  880  foot  dis- 
tance, so  that  this  did  not  fill  up  at  this  point,  but  when  it  did  begin  to 
fill  it  filled  about  as  rapidly  as  it  did  at  the  440  foot  point. 

Our  committee  preferred  to  leave  the  conclusion  as  to  the  indica- 
tion for  permanent  supply  to  the  consulting  engineers,  and  we  have 
suggested  only  such  thoughts  on  the  subject  as  occurred  to  tlie  com- 
mitteemen themselves  as  being  helpful  to  each  of  you  to  draw  your  own 
conclusions  from  the  data  obtained. 

When  Mr.  Rudolph  Hering  was  here  last  l''all  he  kindly  offered 
to  give  us  further  information,  if  we  should  submit  a  report  of  the  re- 
sults of  our  work.  Accordingly  we  gave  him  a  detailed  description  of 
the  work  of  the  committee  in  exploring  for  well  water.  Tabulated 
measurements  of  the  affect  on  the  water  in  the  different  wells  were  sent 
him  so  that  he  would  be  able  to  draw  his  own  conclusions.  We  quote 
as  follows  from  a  letter  just  received  from  him  : 

"I  am  delighted  to  read  that  the  experiments  which  you  made  have 
proven  both  that  the  ground  water  is  of  good  quality,  and  also  that 
there  is  at  least  a  sufficient  quantity  available  to  justify  the  building  of 
new  works  for  a  supply  of  filtered  water  southeast  of  the  city.  The  re- 
sults are  satisfactory,  although  it  was  unfortunate  that  pumping  could 
not  have  been  continued  a  day  or  two  longer.  Nevertheless,  the  results 
have  proved  to  my  satisfaction  that  there  is  enough  water  available  to 
justify  the  erection  of  a  station.  It  appears,  from  Mr.  Le  Conte's  let- 
ter, that  you  will  certainly  get  a  large  supply  by  extending  your  pipe 
line,  and  also  deepening  the  plane  from  which  the  water  is  drawn  up. 
It  is.  therefore,  likely  that  you  will  have  enough  water  to  supply  the 
city  at  the  present  time.  There  is,  however,  apparently  a  close  margin, 
and  it  may,  therefore,  not  be  far  off  when  you  will  also  have  to  filter 
some  of  the  river  water  to  supply  the  deficiency." 

The  matter  of  the  quality  of  the  water  has  been  left  wholly  to  the 
Committee  on  Purity,  to  which  committee  we  explained  the  difference 
in  depths  and  conditions  of  the  wells. 

The  cost  of  the  experiment,  including  preliminarv  sui-vevs.  super- 
intendency,  ser^-ices  of  Mr.  Lc  ("onte  and  option  on  land  was  about 
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$6400.  All  left-over  tools,  belting,  etc.,  have  been  tinned  over  to  the 
city  and  stored  in  the  Corporation  warehouse. 

The  total  time  the  pumps  were  operated  was  nine  and  one-half 
days,  of  which  six  were  consecutive. 

We  estimate  that  a  system  of  wells,  duplicate  pumping  i)lant,  con- 
sisting of  two  10,000,000  gallon  pumps  and  boilers  properly  housed,  suf- 
ficient land  and  thirty-inch  pipe  to  connect  with  the  proposed  city  mains 
at  Thirty-first  and  P  Streets,  would  cost  between  $20(j.ooo  and  $225,000. 
Should  a  site  be  chosen  farther  out,  there  would  be  an  additional  ex- 
pense for  pipe  dependent  upon  the  additional  distance  from  the  city. 

These  figures  are  intended  to  be  approximate  only,  but  are  consid- 
ered by  us  sufficient  for  comparison  with  other  plans.  Detailed  plans 
would  be  expensive  and  will  hardly  be  necessary  unless  the  judgment 
of  your  committee  is  that  the  system  of  a  water  supply  from  wells  seems 
preferable  to  other  proposed  systems.    Respectfully  submitted. 

A.  MEISTER  (Chairman). 
D.  McKAV. 

DOUGLAS  A.  LIXDLF.V. 
HERMAN  H.  GR.\U. 
LEWELLYX  TOZER. 

Committe<^  nn  W'tlls. 

Report  of  L.  J.  LeConte  on  East  Side  Wells. 

SAN  FRANCISCO.  Cal.,  January  29,  1900. 

Mr.  .A.  Meister,  Chairman  Committee  on  W  clls.  Citizens'  Water 
Committee,  Sacramento,  Cal. — Dear  Sir:  In  compliance  with  your  re- 
quest, I  have  now  the  honor  to  submit  the  following  brief  report  on  the 
final  results  obtained  during  the  recent  pumping  tests,  made  under  your 
directions,  to  determine  the  capacity  of  a  series  of  wells.  Xos.  i,  2,  3,  4, 
5,  6  and  7,  situated  near  the  corner  of  Rose  and  .Saci anientu  .\venues. 
in  your  city. 

The  test  for  capacity  began  on  the  loth  inst.  at  nocjn  and  was  com- 
pleted on  the  i6th  inst..  at  3:50  p.  ni..  at  which  time  operations  were 
brought  to  an  end  by  injunction.  The  pumps  were  operated  day  and 
night  continuously,  with  few  minor  interruptions. 

The  following  is  a  list  of  the  wells  tested  for  capacity : 

No.  I — 8^  inches  diameter.  190  feet  deep,  cased  52  feet. 

No.  2 — 10  inches  diameter.  130  feet  deep,  cased  46  feet. 

No.  3 — 10  inches  diameter.  IQO  feet  deep,  cased  160  feet. 
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No.  4 — lo  inclies  diameter,  1 14  feet  deep,  cased  46  feet. 
No.  5 — 10  inches  diameter,  114  feet  deep,  cased  46  feet. 
No.  6 — 10  inches  diameter,  130  feet  deep,  cased  46  feet. 
No.  7 — 10  inches  diameter.  130  feet  deep,  cased  46  feet. 

PUMPS. — The  seven  pumps  used  were  ordinary  centrifugal  types 
set  down  low  in  pits  only  twelve  feet  deep  and  practically  at  the  existing 
level  of  the  ground  water.   The  pumps  comprised : 

Two  8-inch  diameter  discharge. 

One  lo-inch  diameter  discharge. 

Four  7-inch  diameter  discharge. 

They  were  driven  by  a  proper  system  of  belting  leading  up  to  or- 
dinary portable  engines  of  fifteen  to  twenty  horse  power  each,  except 
in  the  case  of  Well  No.  4,  where  the  TO-inch  pump  was  propelled  by 
two  such  engines. 

The  discharge  pipes  from  the  pumps  were  set  verticall}'  and 
emptied  into  a  flume,  the  water  cohunn  being  forced  up  a  distance  of 
about  fourteen  feet  to  the  outfall.  The  suction-head  or  lift  increased 
with  continued  pumping  and  at  the  close  of  operations  attained  the  de- 
pression of  22  to  28  feet  below  the  ears  of  the  pumps. 

GROUND  WATER  DEPRESSIONS. 

In  all  water  supply  testing  operations  of  this  character  the  great 
physical  feature  to  watch  with  close  attention  is  the  ground  water  de- 
pressions due  to  a  given  draft  of  water  at  the  pumps.  The  depression 
of  the  water  level  within  the  well-casings  being  a  matter  of  little  mo- 
ment because  it  is  very  largely  under  your  control.  Two  test  wells  were 
bored  with  the  view  of  noting  carefully  the  "drop"  of  the  ground  waters 
as  pumping  operations  continued.  No.  i  was  128  feet  deep,  distant  440 
feet  easterly,  and  No.  2  was  50  feet  deep  and  distant  880  feet  easterly 
from  the  line  of  the  wells.  In  addition  there  were  many  private  wells, 
situated  to  the  eastward,  which  furnished  good,  reliable  data  bearing 
upon  the  affect  of  pumping  on  the  level  of  ground  waters  at  these  sites. 

The  final  results  obtained  at  the  close  of  operations  may  be  sum- 
marized about  as  follows : 

DEPRESSION   OF  GROUND  WATER. 

Below  Original  Level. 

At  the  line  of  wells  13  feet 

Test  Well  No.  i,  440  feet  distant  8.5  feet 

Test  Well  No.  2,  880  feet  distant  3.6  feet 

Private  wells,  2000  feet  distant  0.25  feet 
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Private  wells,  2500  Icot  distant 
Private  wells,  one  mile  distant. 


0.16  feet 
,  Nothing 


The  original  level  of  the  ground  water  was  twelve  feet  I)elow  the 
surface  of  the  ground. 

It  is  important  as  well  as  interesting  to  note  the  fact  that  the  axial 
line  of  the  depression,  as  a  whole,  has  a  general  direction  bearing  nearly 
east  southeast  from  the  pumps.  This  fact,  together  with  the  further 
fact  that  the  present  mid-Winter  temperature  of  the  ground  waters  is 
from  65  to  67  degrees  Fahrenheit,  would  seem  to  settle  the  mooted 
question  conclusively  that  the  ground  waters  discharged  from  the 
pumps  are  not  derived  from  the  .\merican  River  sipage. 

.\t  the  beginning  of  operations  it  was  the  settled  purpose  to  con- 
tinue pumping  until  the  ground  water  stopped  falling,  or  came  to  a 
steady  stand.  From  my  own  obscrvaticms,  taken  between  the  nth  an<l 
the  14th  insts.,  inclusive,  supplemented  by  Mr.  D.  A.  Lindley's  records, 
including  the  15th  and  16th  insts.,  I  am  satisfied  that  the  ground  waters 
were  at  a  stand  from  5  p.  m.  of  the  15th  to  3  :50  p.  m.  of  the  i6th  inst., 
the  draft  of  the  pumps  during  this  period  of  tiipe  being  at  the  rate  of 
4,500,000  gallons  per  day  and  six  wells  going  steadily.  This  quantity  is 
the  minimum  supply  during  the  last  stand  of  the  ground  water,  indeed, 
there  are  some  indications  of  a  rise  in  some  of  the  wells  due  to  the  sto])- 
ping  of  one  of  the  pumps. 

Previous  to  this  stage  of  operations  the  draft  of  the  pumps  was 
considerably  more  than  this,  notably  all  day  of  the  14th  inst.,  when 
the  measurements  averaged  fully  5,000,000  gaJlons  per  day. 

Judging  from  the  above  results  and  the  vers'  limited  affects  on  the 
neighboring  ground  water,  the  writer  is  entirely  satisfied  that  if  the 
jnimps  had  been  set  at  a  lower  level,  with  suitable  horse  power,  as  sug- 
gested and  recommended  by  your  consulting  engineer,  Mr.  Rudolph 
Hering,  and  myself,  the  final  results  in  capacity  of  these  wells  would 
certainly  have  reached  7,000,000  gallons  per  day,  without  peradventure. 
I  think  the  results  are  sufficient  to  enable  you  to  determine  the  best 
polic\-  to  pursue  as  to  future  im])rovement  in  your  water  supply,  which 
after  all  is  the  main  object  of  the  pumping  tests,  as  I  imderstand  it. 

In  conclusion  T  beg  leave  to  congratulate  you.  Mr.  Chairman,  in 
particular,  as  well  as  the  entire  committee,  on  the  encouraging  results 
obtained  during  your  pumping  tests,  and  to  exi)ress  regret  that  the 
Court  should  have  found  it  necessary  to  interrupt  the  operations,  a 
matter  which  was  entirely  beyond   your  control.    Respectfully  sub- 


mitted. 


L.  J.  LE  COXTE,  C.  E., 

M.  :\.  M.  -Soc.  C.  E. 
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Final  Report  of  Committee  on  Wells. 

SACRAMENTO,  Cal.,  January  29.  ujw. 

To  the  Citizens'  Water  Investigation  Committee  of  the  City  of  Sac- 
ramento— Gentlemen :  Your  Committee  on  Wells  has  heretofore  sub- 
mitted detailed  reports  of  its  actions  and  investigations.  In  them  you 
have  a  record  of  results  obtained  and  phenomena  observed  as  our  work 
progressed.  We  refer  especially  to  the  report  of  the  test  of  wells  on 
the  Kellogg  place  one  mile  southeast  of  Sacramento.  That  re])ort  dealt 
as  nearly  as  was  practicable  in  a  statement  of  the  facts  of  the  case  as 
we  observed  them.  We  now  submit  this  final  report,  which  will  em- 
brace such  conclusions  as  we  have  drawn  from  our  observations  so  far 
as  those  conclusions  relate  to  an  available  supply  of  water  for  Sacra- 
mento City.  The  recommendations  we  make  are  conditional  upon  the 
well  system  being  adopted  as  a  partial  or  exclusive  source  of  supply. 

Our  first  work  was  that  of  a  survey  of  the  levels  of  the  surface  o\ 
the  water  in  existing  wells  located  east  of  Sacramento  and  out  as  far 
as  Brighton  or  Perkins  Station.  We  found  that  there  was  a  slope  to  the 
plane  of  water  levels  of  over  four  feel  to  the  mile.  The  direction  of  this 
slope  was  a  little  south  of  west.  For  all  ])ractical  purposes  it  can  be 
said  to  slope  in  a  direction  parallel  to  the  .\merican  River.  In  other 
words,  the  plane  of  the  underground  water  levels  slopes  from  the  direc- 
tion of  the  mountains  east  of  Sacramento  to  the  trough  of  the  Sacra- 
mento Valley,  namely,  the  channel  of  the  Sacramento  River. 

This  is  indisputable  evidence  of  a  flow,  or  at  least  a  percolation,  of 
water  through  the  ground  from  the  mountains  toward  the  river. 

If  a  vertical  cut  could  be  made  at  a  point  such  as  Brighton,  two 
miles  to  the  east  of  Sacramento,  and  all  the  land  west  of  that  cut 
could  be  removed  to  a  depth  of  150  feet,  thus  producing  the  effect  of  a 
cliff  or  hill  at  Brighton,  there  would  result  at  the  first  moment  of  the 
change  a  condition  often  seen  in  the  mountains  and  commonly  de- 
scribed as  springs.  Those  who  are  familiar  with  the  ground  waters  of 
this  section  can  easily  imagine  how  the  water  would  ooze  out  of  the 
face  of  this  cliff  at  all  points  below  a  depth  of  ■dh^nn  fifteen  feet  from 
its  crest.  Wherever  the  vertical  cut  mentioned  had  exposed  strata  of 
sand  or  gravel  there  would  be  springs  indeed. 

.\fter  the  first  moment,  ar^  the  water  came  out  and  ran  off,  the  up- 
per water  bearing  .strata  of  the  cliff  would  be  drained  and  the  .springs 
would  diminish  until  only  those  were  left  which  would  be  below  a  cer- 
tain line  where  an  equilibrium  would  be  established  between  the  force 
of  the  flow  of  the  volume  of  water  and  the  resistance  to  that  flow  of  the 
water  bearing  sand  strata. 
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Without  pretending  to  accuracv.  but  simply  as  an  illustration 
based  upon  the  quantity  of  water  we  pumped  at  the  Kellogg  place,  we 
can  illustrate  the  effect  by  stating  that,  if  this  cut  were  made  for  a  dis- 
tance of  900  feet  north  and  south  and  a  canal  that  wide  was  extended 
down  to  Sacramento,  the  springs  would  emit  a  flow  of  5,000,000  gallons 
a  day.  and  would  all  be  below  thirty  feet  from  the  face  of  the  cliff,  and 
either  in  the  lower  face  of  the  cliff  or  in  the  bottom  of  the  cut.  The 
water  developed  would  flow  toward  Sacramento,  where  it  could  be 
pumped  up  into  the  river  and  flow  on  toward  the  ocean,  the  same  as 
would  probably  have  been  its  destination  had  it  been  allowed  to  pursue  its 
natural  course. 

We  have  illustrated  the  subterranean  flow  in  this  way  to  relieve 
the  subject  of  any  prejudice  that  may  exist  against  well  water  obtained 
from  a  district  where  the  plane  of  water  levels  would  be  horizontal  and 
the  subterranean  supply  more  in  the  nature  of  that  from  a  lake.  There 
should  be  less  prejudice  against  water  which  resembles  that  from 
springs,  or  when  taken  from  a  tlowing  supply. 

It  is  well  known  that  where  rivers  dry  up,  the  flow  under  the  bed 
of  the  river  or  adjoining  lands  continues.  It  is,  therefore,  evident  that 
where  the  rivers  have  a  perpetual  flow,  that  of  the  ground  waters  will 
be  perpetual  also.  The  question  is  as  to  quantity,  and  it  was  the  aim 
of  the  committee  to  make  the  test  for  quantity  at  the  end  of  a  very  dry 
season,  which  ^^•as  the  second  of  that  kind,  and,  as  it  happened,  at  the 
end  of  the  longest  dr>-  spell  on  record  hereabouts. 

It  having  been  demonstrated  that  there  was  a  flow  of  water 
through  the  sand,  gravel  or  cobbles  underlying  the  surface  of  the 
ground  east  of  Sacramento,  and  it  being  evident  from  the  annual  rain- 
fall on  the  water  shed  which  would  feed  the  undergpround  channels, 
that  there  was  a  large  quantity  of  water  flowing  through  the  ground, 
the  matter  in  which  we  were  most  interested  was  how  much  of  that 
flow  we  could  intercept  within  an  area  limited  enough  to  render  the 
work  practicable. 

In  a  system  of  wells  this  area  would  be  that  of  a  vertical  section 
across  the  line  of  flow  for  such  a  distance  as  we  could  afford  to  extend 
the  wells  and  to  such  a  depth  as  would  cause  the  supply  to  he  great 
enough  without  the  necessity  of  lowering  the  plane  of  the  ground 
waters  to  such  a  depth  as  would  render  pumping  too  exju  .  r  the 
<iepression  so  great  as  to  drain  too  large  a  territory  . 

We  found  that  seven  wells  extending  900  feet  across  tlu-  M:p])osed 
line  of  flow  yielded  about  5.000.000  gallons  of  water  a  day  after  having 
been  pumped  continuously  at  that  rate  for  five  days.  A  relaxation  of 
the  pumping  to  any  appreciable  extent  such  as  a  half  million  gallons  on 
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tlie  sixth  day  caused  the  water  to  rise  in  the  ground  at  the  line  of  the 
A  ells  and  at  a  point  440  feet  to  the  east,  where  we  located  an  observa- 
tion hole. 

This  clearly  demonstrated  that  the  water  was  flowing  into  the  de- 
pression so  fast  that  any  diminution  of  the  rate  of  pumping  caused  the 
water  in  the  basin  or  depression  adjacent  to  the  wells  to  rise  and  check 
the  flow  until  a  state  of  equilibrium  was  established  between  the  inflow 
and  the  pumping. 

It  is  reasonable  to  estimate  that,  if  we  can  (jbtain  a  supply  of 
10,000,000  gallons  per  day  at  all,  it  can  be  obtained  from  a  system  of 
wells  extending  about  three  times  the  distance  north  and  south  of  that 
taxed  for  5,000,000  gallons.  By  increasing  the  number  of  wells  within 
the  900  feet  compassed  in  the  test,  we  could  have  obtained  more  water, 
but  the  water  plane  under  adjacent  lands  would  have  been  lowered. 

Therefore,  though  we  could  have  pumped  more  water  out  of  the 
900  feet,  it  is  more  practicable  for  us  to  assume  that  we  intercepted  all 
the  water  flowing  past  that  900-foot  section  and  for  a  small  section  to 
the  north  and  south.  Hence,  we  estimate  that  it  would  be  advisable  to 
control  land  for  at  least  half  a  mile  north  and  south,  or,  more  specific- 
ally, in  a  direction  directly  across  the  line  of  flow  or  percolation. 

The  width  of  the  strip  of  land  necessary  should  be  determined  from 
the  area  of  material  depression  obsei'ved  in  our  experiment.  The  point 
440  feet  to  the  east  at  which  was  located  our  nearest  observation  hole, 
was  apparently  at  about  the  border  of  this  area. 

Beyond  the  next  observation  hole,  which  was  a  sixth  of  a  mile  to 
the  east,  the  six  days'  pumping  did  not  affect  the  slope  of  the  plane  of 
the  ground  water  enough  to  materially  hasten  the  flow  of  water 
through  the  ground  and,  therefore,  could  not  alter  the  effect  of  any 
natural  filtration  or  screening  to  which  the  water  would  be  subject  in 
its  flow.  We,  therefore,  consider  the  depression  outside  of  that  dis- 
tance practically  immaterial. 

We  conclude  that  a  strip  of  land  a  third  of  a  mile  wide  would  serve 
all  purposes.  This  would  make  the  total  acreage  one  hundred.  Any- 
thing over  that  would  be  advisable  simply  because  any  error  of  over 
precaution  in  the  matter  of  the  acreage  could  be  measured  in  dollars 
and  cents  expended  for  unnecessary  lands.  Such  an  error  could  be 
corrected  either  by  putting  the  surplus  land  to  some  practical  use  or  by 
disposing  of  it  whenever  time  had  demonstrated  its  superfluity. 

Fortunately,  the  section  where  there  is  the  best  prospect  for  a  sub- 
terranean water  supply  is  of  little  value  for  anything  else  at  present, 
and  a  large  tract  could  be  obtained  at  small  cost.  The  soil  of  this 
whole  section  is  underlaid  with  liardpan  of  probable  volcanic  origin. 
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which  is  nearly  impervious  to  water  and  so  near  the  surface  as  to  ren- 
der farming  unprofitable.  This  same  impyervious  stratum  would  be,  in 
some  measure,  a  protection  from  surface  contamination  of  the  ground 
waters. 

During  our  experiment  the  water  on  the  surface  and  above  the 
hardpan  was  not  drained  by  the  pumps,  remaining  during  the  whole 
six  days  within  a  stone's  throw  of  the  line  of  wells  unaffected,  while  the 
ground  waters  underneath  were  affected  from  the  first  few  minutes  at 
the  various  observation  holes  440  and  880  feet  distant. 

The  possibility  of  breaks  in  this  hardpan  renders  it  useless  to  count 
on  it  as  a  means  of  absolute  protection  from  surface  waters,  but  it  cer- 
tainly tends  to  minimize  the  danger,  which  is  not  great  at  worst.  It  is 
well  known  that  in  this  section  of  California  it  is  only  in  exceptionally 
wet  seasons,  or  in  the  low  lands,  that  surface  moisture  penetrates  deep 
enough  to  come  in  contact  with  or  join  the  s^round  water,  which  would 
be  depended  upon  for  a  supply  from  wells.  The  section  southeast  01 
Sacramento  is  particularly  favorable  in  this  respect,  and  it  is  to  thi-- 
feature  w  c  would  look  for  safety  from  surface  pollutions  near  the  wells 

For  some  distance  surrounding  the  wells,  the  continuous  pumping 
would  lower  the  ground  water  levels  and  make  it  more  difficult  than 
ever  for  surface  water  to  ]>enetrate  deep  enough  to  connect  with  the 
ground  water.  In  fact,  any  surface  water  would  have  to  penetrate  the 
soil  twentv-five  feet  at  the  line  of  the  wells,  and  at  least  twelve  feet  at  a 
distance  from  the  wells,  the  same  as  if  it  were  penetrating  a  filter,  and 
even  more  slowly.  .Ml  water  outside  of  the  land  controlled  by  the  cit> 
would  have  to  filter  or  percolate  through  at  least  a  thousand  feet  (  1 
earth  before  reaching  the  wells. 

Rudolph  Hering.  in  his  letter  to  our  committee,  has  said  that  thi 
supply  developed  at  the  test  was  sufficient  in  quantity  to  warrant  the 
erection  of  a  pumping  station.  This  was.  of  course,  based  on  the  suppo 
sition  that  the  supply  would  be  permanent  and  of  acceptable  quality.  T( 
explain  the  justification  for  such  an  assertion,  it  will  not  be  necessary 
to  say  any  more  than  that  the  interest  charges  on  the  capital  invested 
in  the  system  of  wells  and  pipe  to  connect  them  with  the  city,  together 
with  the  extra  cost  of  running  a  separate  station  for  a  5,000,000  gallon 
supply,  would  not  equal  the  interest  charge  on  a  5.000.000  gallon  filter 
plant  and  the  cost  of  filtering. 

We  will,  therefore,  base  our  recommendations  on  the  theory  that  a 
minimum  supply  of  at  least  5.000,000  gallons  can  be  obtained,  and  sug- 
gest that  proposals  for  contractors  for  furnishing  a  w  ell  system  be  based 
upon  the  payment  of  the  sum  of  $30,000,  if  the  desired  supply  of  ro.ooo,- 
000  gallons  is  not  obtained  but  a  supply  of  5.000.000  gallons  or  more  is 
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obtained.  A  sliding  scale  for  each  million  gallons  over  5,000,000  might 
be  even  better.  In  this  way  contractors  would  feel  safe  in  bidding  with 
a  guarantee  for  a  permanent  supply  and  would  add  but  little  for  hazard. 

We  have  reliable  estimates  of  the  cost  of  a  system  of  twenty  to 
thirty  12-inch  wells  extending  over  2000  feet,  and  connected  with  a 
common  sump  by  a  concrete  tunnel,  or  by  a  pipe  laid  thirty  or  forty  feet 
under  the  surface.  Estimates  vary  from  $60,000  to  $90,000,  and,  if  the 
contractor  were  assured  of  getting  a  quarter  or  a  third  of  the  contract 
price  upon  his  developing  half  the  quantity  of  water,  he  could  afford 
to  bid  lower  and  the  city  would  at  least  get  a  remarkably  cheap  system 
of  wells,  if  5,000,000  gallons  only  were  developed. 

We  would  suggest  that  a  tract  of  100  or  200  or  more  acres  be  ob- 
tained somewhere  east  of  the  location  where  we  experimented  or  to  the 
southeast  of  the  city,  and  a  system  of  twenty  or  thirty  wells  be  estab- 
lished. These  wells  should  be  bored  to  a  depth  of  from  125  to  200  feet, 
and  cased  with  double  casing  about  seventy-five  feet  with  the  inside 
casing  extended  to  tap  such  strata  between  the  seventy-five  and  200  feet 
limits  as  may  be  deemed  proper. 

These  wells  should  be  equidistant  and  cover  a  space  between  1500 
and  2500  feet,  and  be  connected  by  a  tunnel  thirty  or  forty  feet  below 
the  surface,  or  by  a  large  pipe  laid  at  that  depth.  The  contract  might 
call  for  twenty  wells  in  a  space  of  1500  feet  with  a  proviso  that,  if  they 
did  not  furnish  a  supply  without  lowering  the  water  level  more  than 
twenty  feet,  the  system  should  be  extended  by  adding  ten  more  wells, 
and  extending  an  additional  1000  feet.  It  might  even  be  that,  if  suf- 
ficient land  is  obtained,  an  auxiliary  station  with  low  service  pump  could 
be  established. 

All  these  wells  should  be  connected  with  a  sump  suitable  for  re- 
ceiving the  water  and  a  pit  suitable  for  a  high  duty  pumping  plant  of 
two  10,000,000  gallon  pumps. 

We  estimate  that  sufficient  land  for  a  system  of  wells  with  guaran- 
teed supply  of  10,000.000  gallons,  a  building,  a  thirty  or  thirty-six  inch 
pipe  such  as  has  been  proposed  for  the  extension  of  our  city  mains  and 
connecting  therewith  at  Thirty-first  and  R  Streets,  and  extending  from 
a  point  not  to  exceed  two  miles  from  Thirty-first  Street,  could  be  had 
for  $150,000.  A  system  of  independent  wells  with  individual  pumps  run 
by  electric  motors,  together  with  a  stand  pipe  and  reserve  steam  devel- 
oping electric  plant,  might  be  more  economical  because  of  local  con- 
ditions. 

We  have  enumerated  these  items  for  comparison  with  any  system  of 
filtration  at  the  site  of  our  present  Water  Works.  The  water  in  the 
wells  being  approximately  as  available  for  pumping  into  the  citv  as  is 
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the  water  from  the  river,  the  same  pumping  machinery  would  be  neces-  i 
sary  in  either  case.  If  it  happen  that  the  plant  for  filtration  should  cost  I 
about  the  same,  the  saving  in  a  well  system  would  be  the  cost  of  open-  I 
ating  the  filters.  M 

If  it  is  not  desirable  to  maintain  a  relief  station  at  the  present  Water  H 
Works,  the  proceeds  of  the  sale  of  the  present  buildings  and  contents 
and  the  value  of  the  site  proposed  for  filters  could  be  deducted.  Any 
estimates  or  suggestions  we  make  should  be  submitted  to  a  competent 
engineer  and  modified  by  him,  as  our  committee  has  not  gone  to  the 
expense  of  employing  an  engineer  to  make  detailed  plans.  We  deem 
our  estimates  and  suggestions  sufficient  until  the  well  system  is  settled 
on  and  the  location  selected. 

We  have  not  touched  on  quality,  as  the  favorable  report  of  the 
Committee  on  .Analysis  indicates  that  there  can  be  no  objection  on  that 
score.  We  might  say,  however,  that  the  analysis  indicates  that  we  may 
have  something  even  more  desirable  than  river  water.  The  absolute 
freedom  of  the  well  water  from  bacteria  and  organic  matter  must  be 
weighed  in  the  balance  by  you  with  the  superior  softness  of  the  river 
water. 

We  call  your  attention,  though,  to  the  fact  that  the  well  water  de- 
veloped by  our  test  is  a  soft  water  and  not  in  the  least  objectionable  on 
this  score  for  drinking  purposes.    It  is  also  good  for  manufacturing  W 
purposes,    .\nything  that  surpasses  it  must  be  exceptionally  free  from 
inorganic  matter,  whether  in  solution  or  in  suspension. 

We  do  not  consider  the  matter  of  the  quantity  available,  as  that 
will  he  eliminated,  if  contractors  will  put  up  proper  bonds  to  insure  the 
city  against  financirl  loss.  Our  estimates  include  a  sum  to  be  paid  to 
contractors  to  compensate  them  for  the  risk. 

Our  investigations  have  been  confined  to  the  section  southeast  oi 
Sacramento.  If.  however,  it  is  the  desire  of  your  committee  to  take 
cognizance  of  the  preference  of  many  citizens  for  river  water  filtered  in 
nature,  there  is  a  field  for  investigation  in  the  .^anborn  well  district,  near 
the  old  Sacramento  beet  sugar  factory. 

We  feel,  however,  that  the  river  factor  in  any  such  system  would  ■ 
be  more  sentimental  than  otherwise,  and  that  it  would  be,  in  fact,  a  well  I 
proposition  pure  and  simple  and  subject  to  the  findings  of  this  report  I 
e.xcept  that  it  would  be  less  expensive  to  connect  from  that  point  with  I 
the  present  system  of  city  mains.  If  necessary  to  have  part  filtered  and  I 
part  well  water,  the  location  would  ]H'nnit  of  filters  and  wells  being  lo-  I 
cated  at  a  common  point. 

As  the  estimates  submitted  above  cover  the  land,  wells  and  ptping,^^ 
together  with  proper  foundations  and  housing  for  the  pumps,  the  total^H 
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cost  for  a  system  of  wells  can  be  obtained  by  adding  $90,000,  making  a 
total  of  $250,000  for  a  complete  plant.  The  city  would  then  be  provided 
with  a  complete  well  system  and  have  in  reserve  the  present  crude  sys- 
tem, which  would  be  very  acceptable  in  case  of  an  emergency.  To  this 
cost  must  be  added  the  cost  of  an  extension  of  our  city  mains,  which 
would  be  necessary  under  any  circumstances.    Respectfully  submitted, 

A.  MEISTER  (Chairman), 
D.  McKAY, 
D.  A.  LINDLEY, 


Report  of  Committee  on  Mountain  Supply. 

SACRAMENTO,  Cal.,  November  22,  1900. 
To  the  Citizens'  Water  Investigation  Committee  of  the  City  of 
Sacramento — Gentlemen :  We,  the  undersigned  Committee  on  Mount- 
ain Supply  other  than  American  River,  report  that  we  have  been  unable 
to  find  any  suitable  supply  of  mountain  water  which  could  be  piped  to 
Sacramento  at  a  satisfactory  cost.  Any  sources  of  supply  that  have 
come  to  our  attention  would  require  many  miles  of  pipe  and  an  expendi- 
ture of  millions  of  dollars,  thus  rendering  them  entirely  out  of  the  reach 
of  Sacramento.    Respectfully  submitted, 

D.  A.  LINDLEY  (Chairman), 
THOMAS  B.  HALL, 
HOWARD  STILLMAN, 

Committee  on  Mountain  Supply. 


Preliminary  Report  of  Committee  on  Sacramento  River. 

SACRAMENTO,  Cal.,  March  5,  1900. 

To  the  Chairman  of  tlie  Citizens'  Water  Committee:  Your  sub- 
Committee  on  Sacramento  River  Water  as  a  source  of  supply  for  the 
City  of  Sacramento  respectfully  reports  : 

SOURCE. 

The  source  of  the  Sacramento  River  is  well  known  ;  it  is  direct,  open 
and  subject  to  no  entanglements,  either  public  or  private,  therefore  it 
is  beyond  dispute  a  safe  source  of  supply  for  the  present  or  future  needs 
or  requirements  of  the  City  of  Sacramento,  and  the  quantity  and  con- 
tinuity of  flow  are  unfailing. 
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QUALITY. 

While  the  quality  of  Sacramento  River  water  in  its  natural  slate 
is  soft,  pure,  clear  and  wholesome — in  fact,  an  ideal  water  for  domestic 
uses  and  manufacturing  purposes — in  its  present  contaminated  con- 
dition, to  say  the  least,  it  is  unsightly,  unpalatable  and  seriously  objec- 
tionable for  either  domestic  use  or  manufacturing  purposes. 

This  being  true,  the  first  question  to  be  considered  is.  can  this  river 
water  be  delivered  to  the  people  of  the  City  of  Sacramento  in  a  clear 
and  pure  condition?  Although  our  work  has  necessarily  been  confined 
to  observation,  inquiry  and  the  reading  of  published  reports,  we  firmly 
believe  the  Sacramento  River  water  can  be  rendered  pure,  clear  and 
wholesome  by  the  use  of  sand  filtration. 

METHODS. 

Sand  filtration  may  be  divided  into  two  classes — "artificial"  and 
■'mechanical."  The  former  requiring  a  large  area  for  sedimeiitaticjn  res- 
ervoirs and  sand  filtration  beds,  is  altogether  unsuited  to  the  conditions 
existing  on  the  Sacramento  River,  therefore  we  shall  confine  this  report 
to  investigations  along  the  Hne  of  "mechanical"  sand  filtration  of  the 
gravity  type. 

RESULTS. 

There  is  little  doubt  about  the  efficiency  and  success  of  mehanica: 
filtration  when  properly  installed.  Reports  from  all  cities  where  filtered 
water  is  used  show  a  material  reduction,  if  not  a  complete  eradication 
of  all  typhoid  or  other  fever  cases. 

A  committee  appointed  by  the  Board  of  Trustees  of  this  city,  con- 
sisting of  members  of  the  Board  of  Health  and  Board  of  Trustees,  to 
investigate  the  typhoid  epidemic,  took  up  the  question  of  water  supply 
for  the  city,  and  in  its  report  filed  August  8,  1898.  many  cities  using 
filtered  water  were  cited,  showing  the  great  benefits  received  from  fil- 
tration, and  in  concluding  the  report  the  committee  made  use  of  th( 
following  langfuage : 

"To  avoid  future  epidemics  of  typhoid.  Sacramento  must  profit 
the  experience  of  other  cities,  and  protect  her  water  supply.   Deep  wells 
properly  protected  w  ill  insure  the  city  against  epidemics  of  water-borne 
diseases,  and  proper  filtration  of  the  river  water  will  afford  the  same 
|>rotection.  ' 

From  tests  made  of  Sacramento  River  water  by  mechanical  filtra- 
tion under  the  direction  of  the  Board  of  Trustees  of  this  city  during  the 
months  of  February'  and  March.  1899,  when  a  Jewell  filter  was  used, 
having  a  capacity  of  40,000  gallons  in  twenty-four  hours,  alum  being  em- 
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ployed  as  a  coagulant,  it  was  found  that  the  water  in  its  worst  stages 
was  made  clear,  bright  and  sparkling,  and  almost  pure. 

During  the  experiments  with  the  filter,  tests  for  disease  germs  in 
the  filtered  water  were  made  by  Doctors  Power  and  Henderson,  show- 
ing that  nearly  99  per  cent  of  all  the  germs  contained  in  the  water  had 
been  removed  by  the  filter. 

Mr.  Howard  Stillman,  at  the  request  of  the  Board  of  Trustees, 
made  an  analysis  of  this  filtered  water  for  the  purpose  of  determining 
whether  it  contained  alum,  and  his  report  shows  that  no  alum  could  be 
found,  while  the  water  was  free  from  all  suspended  matter,  and  perfectly 
clear.  For  the  purpose  of  showing  the  condition  of  the  river  water  be- 
fore and  after  filtration,  we  refer  to  the  report  of  Mr.  Howard  Stillman 
under  date  of  March  6,  1899,  on  file  in  the  office  of  the  City  Clerk. 

Dr.  T.  W.  Huntington,  formerly  of  this  city,  after  a  thorough  ex- 
amination and  careful  study  of  the  question  of  the  Sacramento  River 
water  as  a  supply  for  the  city,  in  a  paper  read  before  the  Critic  Club  of 
this  city,  on  June  19,  1898,  said :  'Tn  theory  and  in  practice,  by  experi- 
ment and  experience,  the  soundness  of  the  doctrine  of  artificial  water 
purification  seems  to  be  established  beyond  peradventure.  It  is  needless 
to  discuss  the  advantage  of  purified  water  for  mechanical  arts  and  man- 
ufacturing purposes.  Its  absolute  faultlessness  in  this  relation  is  self- 
evident,  and  that  through  the  agency  of  efficient  filtration  the  river 
source  may  be  rendered  perfectly  safe,  so  far  as  the  organic  matter  and 
specific  infection  is  concerned,  that  chemically  its  standard  is  almost 
perfect  and  that  the  objections  to  this  source  must  be  laid  upon  senti- 
mental grounds." 

After  the  most  exhaustive  tests  and  experiments,  Louisville,  Ken- 
tucky, has  adopted  a  plan  of  mechanical  filtration,  together  with  a  sys- 
tem of  sedimentation  for  the  purification  of  the  water  of  the  Ohio  River 
for  the  use  of  the  city.  The  Ohio  River  at  times  is  said  to  be  very  tur- 
bid, besides  being  quite  filthy,  for  the  reason  that  many  cities  and  towns 
situated  on  the  river  above  Louisville,  sewer  directly  into  the  stream ; 
yet  the  filtered  water  shows  a  condition  of  purity  not  exceeded  by  water 
supplies  of  other  cities. 

SEDIMENTATION. 

The  experience  of  cities  similarly  situated  to  Sacramento  shows 
that  water  as  muddy  as  that  of  the  Sacramento  River  should  be  settled 
before  it  is  filtered.  By  first  settling  the  water  the  heavier  iiarticles  are 
gotten  out  of  the  way ;  the  filters  are  thus  relieved ;  less  filtering  surface 
is  required  ;  the  cost  of  operation  reduced,  and  better  results  obtained. 

Sacramento  River  water  is  quite  easily  filtered,  and  so  far  as  the 
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removal  of  bacteria  is  concerned,  better  resnlts  are  secured  tlian  witi 
water  carrying  less  suspended  matter. 

The  tests  made  here  of  mechanical  filtration  during  the  months 
of  February  and  March,  1899,  showed  that  when  very  muddy  water 
was  brought  directly  to  the  filter  a  much  larger  quantity  of  alum  was 
necessary  to  obtain  a  bright  and  sparkling  effluent  than  when  the  water 
was  first  allowed  one  and  one  half  hours  to  settle.  When  the  water  at  its 
worst  stage  was  filtered  without  sedimentation,  one  and  one  fourth 
grains  of  alum  to  a  gallon  of  raw  water  was  necessary,  while  after  sedi- 
mentation the  amount  required  was  much  less,  at  times  only  one-eighth 
of  a  grain  to  a  gallon  of  raw  water,  to  obtain  the  same  results. 

USE  OF  ALUM. 

The  use  of  a  coagulant  is  mandatory  in  the  filtration  of  the  water 
of  the  Sacramento.  Coagulants  not  only  clarify,  but  purify  waters.  The 
quantity  of  alum  that  can  safely  be  employed  as  a  coagulant,  and  its 
action,  being  fully  set  forth  in  the  report  of  the  Filtration  Commission 
of  Pittsburg,  we  beg  to  quote  therefrom  : 

"The  quantity  of  sulphate  of  alumina  (alumj  that  can  be  used  is 
dependent  upon  the  amount  of  lime  in  the  raw  water.  When  sulphate  01 
alumina  is  added  to  water,  it  is  decomposed,  with  the  formation  of 
alumina,  which  forms  a  floccuknt  precipitate,  upon  which  its  purifying 
action  depends, and  sulphuric  acid  which  combines  with  the  calcium  car- 
bonate or  lime  present  in  the  raw  water.  There  should  always  be  an  ex- 
cess of  lime  in  the  water.  If,  however,  for  any  reason  there  is  not,  there 
is  nothing  to  combine  with  the  sulphuric  acid,  and  decomposition  of  the 
sulphate  of  alumina  is  not  complete,  and  a  portion  of  it  goes  undecom- 
posed  into  tiic  effluent.  The  effluent  then  has  an  acid  reaction,  and  is 
unfit  for  domestic  water  supply.  When  distributed  through  iron  pipes, 
it  attacks  the  iron,  rusting  the  pipes  and  giving  rise  to  all  the  disagree- 
able consequences  of  an  iron-containing  water.  Tiie  amount  of  lime  in 
the  water  at  any  time  available  to  combine  with  the  sulphuric  acid  can 
be  determined  by  a  very  simple  chemical  operation,  and  has  been  so  de- 
termined at  frequent  intervals  during  the  course  of  our  experiments. 
The  amount  of  sulphate  of  alumina  corresponding  to  a  given  quantity  of 
lime  can  be  readily  and  accurately  calculated,  hut  it  is  not  regarded  safe 
to  use  as  much  sulphate  of  alumina  as  c(jrrcsponds  to  the  lime.  The 
quantity  of  sulphate  of  alumina  used  is  not  susceptible  to  exact  control, 
but  fluctuates  somewhat,  and  if  the  exact  theoretical  quantity  should  be 
employed  during  twenty-four  hours,  there  would  surely  be  an  exce^- 
during  some  portion  of  that  time,  from  which  bad  results  would  be  ex 
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lierienced.  It  is  therefore  considered  only  prudent  to  use  three-fourths 
as  much  sulphate  of  alumina  as  corresponds  to  the  lime  in  the  water." 

Thus  it  will  be  seen  that  alum  can  safely  be  used  as  a  coagulant  in 
connection  with  mechanical  filtration  of  Sacramento  River  water,  up 
to  an  amount  that  will  correspond  to  three-fourths  of  the  lime  con- 
tained in  the  raw  water,  as  this  quantity  will  be  decomposed  by  combin- 
ing with  the  lime,  and  be  precipitated  as  a  gelatinous  mass  upon  the  sur- 
face of  the  sandbed,  there  to  restrain  all  organic  matter  and  other  im- 
purities in  the  water.  When  the  filter  becomes  clogged,  cleansing  of  the 
sandbed  will  be  necessary,  when  the  precipitate  and  all  sedimentary  mat- 
ter may  be  washed  away  into  the  sewer. 

LOCATION  Ol-'  THP:  FILTER  PLANT. 

The  property  owned  by  the  city,  known  as  the  "Old  Water  Works" 
and  where  the  Police  Station,  Court  and  Jail  are  now  located,  wiiich 
property  adjoins  the  city's  present  Water  Works,  shows  a  ground  space 
sufficient  in  size,  by  the  purchase  of  an  additional  strip  of  land  to  the 
north,  28.52  feet  wide  by  125.7  feet  long,  upon  which  could  be  erected 
a  gravity  filter  plant  and  settling  basin  of  ample  capacity  to  furnish 
filtered  water  to  the  amount  of  12,000,000  gallons  in  twenty-four  hours, 
or  about  twice  the  quantity  of  water  now  used  by  the  city. 

The  present  pumping  station  would  not  be  disturbed,  but  the  old 
Water  Works  building  would  have  to  be  torn  down  and  removed,  neces- 
sitating the  providing  of  other  and  more  suitable  quarters  for  the  Po- 
lice Station,  Court  and  Jail. 

GENERAL  PLAN. 

The  plans  for  the  filter  plant  herewith  submitted  were  kindly  fur- 
nished by  the  O.  H.  Jewell  Filter  Company  of  Chicago,  without  cost, 
and  at  the  special  request  of  your  committee,  who  acknowledge  that 
they  were  the  recipients  of  much  valuable  information  about  the  general 
plan  of  constrution,  cost  of  installing,  cost  of  operation,  maintenance, 
etc.,  of  the  filter  plant. 

It  will  be  seen  that  the  plans  submitted  were  especially  designed  to 
fit  in,  as  it  were,  with  the  present  city  Water  Works,  and  become  a  part 
thereof ;  and  if  adopted  and  installed,  would  provide  a  complete  pump- 
mg,  filtering  and  distributing  plant,  capable  of  supplying  clear,  pure  and 
soft  water,  in  quantities  sufficient  not  only  for  the  city's  present  needs, 
but  calculated  to  take  care  of  a  large  future  increased  demand. 

Filters  known  as  the  "gravity  type"  are  made  in  what  is  called 
"units."  That  is,  each  filter  is  complete  within  itself.  The  plans  submit- 
ted show  ten  of  these  "units,"  grouped  and  connected  and  combined, 
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will  have  a  filtering  capacity  ot  12,000,000  gallons  ni  twenty-four  hours. 
Each  unit  will  be  twenty-four  feet  in  diameter,  located  in  a  building  of 
suitable  size,  and  will  be  placed  about  ten  feet  above  sidewalk  level. 
L'nder  the  filters  will  be  a  clear  water  reservoir,  made  of  concrete,  with 
a  capacity  of  nearly  a  million  gallons.  This  clear  water  reservoir  will 
be  constructed  in  a  system  of  canals,  so  that  no  water  can  remain  still 
and  become  dead  or  flat.  From  this  clear  water  reservoir  the  present 
city  pumps  will  draw  water,  in  place  of  from  the  river,  as  now.  On  the 
west  side  of  the  filter  house  will  be  placed  two  settling  basins.  These 
tanks  or  basins  will  be  constructed  of  steel,  rectangular  in  form,  and 
will  be  eight  feet  deep.  They  will  contain  about  500,000  gallons  of  raw 
water,  and  will  allow  an  hour  and  a  quarter  for  chemical  reaction  and 
subsidence  before  the  water  reaches  the  filter,  when  filtering  at  the  rate 
of  10,000.000  gallons  in  twenty-four  hours. 

The  present  city  pumps  will  not  be  disconnected  from  the  present 
siiction  pipe,  but  a  gate  will  he  placed  in  the  suction  pipe  so  that  in  case 
the  low  service  pump  serving  the  filter  should  for  any  reason  become  dis- 
abled one  of  the  city  ])nnijis  now  in  use  could  be  started  and  no  delay 
suffered. 

The  entire  system  will  be  connected  in  such  a  way  as  to  provide  a 
double  system,  thereby  reducing  the  chance  for  interruption  through 
accident  or  otherwise  to  the  mininunn.  The  clear  water  reservoir,  hold- 
ing, as  it  will,  nearly  a  million  galh^ns.  gives  a  reserve  sufficient  in  quan- 
tity to  provide  against  a  lack  of  water  in  case  of  severe  conflagration. 

The  plant  being  located  at  one  central  point,  the  City  Engineer 
would  have  the  entire  plant  under  his  supervision  and  control. 

The  raw  river  water  will  be  pumped  directly  into  the  settling 
basins.  For  this  pur])Ose  a  low  service  pump,  one  of  10.000,000  gallon 
capacity,  will  be  required.  This  pump  should  be  operated  by  electricity, 
but  to  guard  against  accident  provision  should  be  made  to  operate  it  by 
steam  also. 

The  water  in  the  settling  basins  will,  through  gravity,  find  its  wa\ 
to  the  filter,  and  after  purification,  pass  on  and  into  the  clear  water 
reservoir  below,  and  from  there  be  pumped  into  the  city  mains. 

CONST  KUCTIOX. 

The  filter  tanks  will  be  constructed  of  the  best  steel.  The  entire 
plant  will  be  automatic,  requiring  no  special  skill  to  operate  it.  .\ny 
intelligent  laborer  can  soon  learn  to  operate  and  care  for  any  part  of 
the  filter  plant.  The  filter  beds,  which  will  be  four  feet  thick,  will  be 
composed  of  crushed  white  quartz  or  silica  sand  uniformly  sized.  The 
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filters  are  arranged  so  that  the  filter  bed  can  be  thoroughly  washed  and 
made  as  good  as  new.  It  requires  about  thirty  minutes  to  wash  a 
iwenty-four  foot  filter  bed,  which  is  done  by  forcing  pure  clear  water 
through  the  reverse  way,  thus  removing  from  the  filter  bed  all  impurities 
and  sedimentary  matter,  and  carrying  it  off  into  the  sewer.  Each  filter 
is  fitted  with  a  system  of  rakes,  or  agitators,  which  penetrate"  into  the 
sand  bed,  and  being  forced  to  revolve,  break  up  the  bed,  enabling 
thereby  the  thorough  washing  of  every  part.  The  sand  is  not  wasted  in 
washing  to  any  extent,  the  overflow  being  constructed  in  sucli  a  way 
that  only  the  impurities  in  the  water  pass  over,  and  the  sand  settles 
back  to  its  bed. 

The  clear  water  reservoir  will  be  enclosed  so  that  the  filtered 
water  will  not  in  any  way  be  subjected  to  atmospheric  or  (jther  contam- 
ination while  passing  from  the  filter  to  the  city  mains. 

The  movable  or  working  parts  of  the  filter  will  not  be  in  operation 
tor  more  than  half  an  hour  each  day,  and  being  well  constructed,  and 
there  being  no  great  strain  on  the  parts  when  in  action,  there  will  be 
little  breakage  or  repairs. 

The  filter  being  in  "units,"  should  one  of  them  at  any  time  get  out 
of  order,  the  others  will  in  no  way  be  affected  or  interfered  with  ;  there- 
fore, under  no  circumstances  can  there  be  a  shortage  of  supply  on  this 
account. 

DOUBLE  PUMPING. 

The  low  service  pump  will  handle  the  muddy  water  from  the  river, 
and  deliver  it  into  the  settling  basins,  while  the  high  pressure  pumps  will 
take  the  clear  filtered  water  from  the  reservoir  and  force  it  into  the  city 
mains.  The  wear  and  tear  to  the  high  pressure  pumps  will  be  reduced 
to  the  minimum,  by  reason  of  having  to  handle  only  clear  water,  and 
their  efficiency  will  be  increased,  as  they  practically  will  have  no  suc- 
tion left,  and  the  mains. will  be  free  from  mud  or  sediment,  consequently 
there  will  be  less  friction. 

At  the  lowest  stage  of  the  river  the  low  service  pumps  will  have  to 
operate  against  a,  head  of  about  thirty  feet.  The  expenses  of  raising  the 
water  to  this  hight,  however,  is  not  all  chargeable  to  the  filter  plant.  The 
settling  tanks  are  eleven  feet  above  the  level  of  the  sidewalk,  and  al- 
lowing three  feet  for  friction  in  the  pipes  the  cost  of  raising  the  water 
fourteen  feet  would  be  the  proper  charge  against  the  filter  plant.  As- 
suming that  10,000,000  gallons  of  water  are  pumped  daily,  the  cost  of 
raising  water  fourteen  feet,  with  coal  costing  $6  per  ton,  is  estimated  at 
$1.40  per  million  gallons. 
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CITY  WATER  WORKS. 

The  present  city  Water  Works  will  not  be-  disturbed  by  the  instal- 
lation of  the  filter  plant,  but  the  efficiency  of  the  works  should  be  aug- 
mented by  the  purchase  of  a  10,000,000  gallon  high  service  triple  exjian- 
sion  pump,  and  by  the  increase  of  boiler  capacity. 

By  the  installation  of  a  filter  plant  on  the  lines  of  the  plans  here- 
with submitted,  and  by  the  purchase  and  installation  of  a  new  pump 
and  additional  boilers,  the  city  would  be  possessed  of  Water  Works  un- 
surpassed in  point  of  completeness  and  efficiency  by  that  of  any  other 
city. 

.M.AINTEV.^XCE 

With  machinery  handling  10,000.000  gallons  of  water  in  twenty- 
four  hours,  the  estimate  for  raising  1,000,000  gallons  fourteen  feet, 
we  think,  is  liberal,  and  with  electricity  the  cost  should  be  less. 

It  is  calculated  that  sixty-five  ])ounds  of  alum  will  be  sufficient,  on 
an  average,  to  cause  the  perfect  chemical  reaction  of  1  .(xx).ooo  gal- 
lons of  raw  water. 

As  it  will  require  constant  and  careful  attendance  to  properly  care 
for  and  operate  the  filter  plant,  the  services  of  three  intelligent  laborers 
will  be  required. 

The  cost  of  maintaining  the  filter  plant  is  therefore  made  up  of  the 
following  items,  and  the  estimates  are  on  the  basis  of  1,000,000  gallons 


of  filtered  water : 

Pumping  10,000,000  gallons  of  water  fourteen 

feet  high,  with  coal  at  $6  per  ton   $1  40 

Fuel  for  pumping  clear  water  to  wash  filter 

beds    23 

Coagulant,  one-half  grain  of  alumina  per  gal- 
lon of  raw  water,  at  2^c  per  lb   145 

Three  attendants,  eight-hour  shifts,  at  $2  50 

per  day   75 

Repairs,  waste  and  lubricants   25 

Cost  of  filtered  water  for  washing  filter  beds.  .  15 

Total  m^t  1)1  filtering  i  .000.000  gallons.  .  .  .$4  25 


Per  1.000,000  Gallons. 

The  life  of  the  mechanical  parts  of  the  filter  should  be  estimated 
and  the  cost  of  replacing  same  calculated,  as  a  part  of  the  maintenance. 
However,  as  any  estimates  we  might  make  to  cover  the  cost  of  renewal, 
would  not  appear  in  the  general  running  expense  account  of  the  filter 


—  39  — 


plant,  we  make  no  estimates,  but  refer  to  this  matter  that  it  may  be 
taken  into  account  when  making  comparison  with  any  other  water  prop- 
osition that  may  be  considered  by  the  General  Committee. 

The  item  of  interest  in  the  vahiation  of  the  plant  should  also  be  cal- 
culated and  be  taken  into  consideration  for  the  same  purpose. 

COST. 

The  representative  of  the  O.  H.  Jewell  Filter  Co.  has  furnished 
your  committee  with  the  following,  giving  the  estimate  of  cost  of  the 
filter  plant :  "The  question  of  cost  for  a  filter  plant  of  sufficient  capac- 
ity to  furnish  bright,  sparkling  and  pure  water,  and  according  to  the 
plans  submitted,  which  represents  a  plant  of  12,000,000  gallons  in 
twenty-four  hours,  is  one  that  can  be  given,  based  only  upon  the  cost 
of  labor  and  material  at  the  time  such  estimates  are  made,  and  must 
necessarily  be  subject  to  market  changes.  The  estimated  cost  of  this 
plant,  made  upon  market  values  at  the  present  time,  which  are  at  least 
50  per  cent  higher  than  one  year  ago,  and  made  by  competent  engineers 
and  builders,  is  given  herewith.  These  estimates  are  liberal  and  can 
doubtless  be  reduced  when  subject  to  actual  figures  and  bids. 

■'The  filter  house  will  be  66  feet  wide  by  189  feet  long,  as  shown 
by  drawings  5454,  5455,  5456  and  5457.  In  connection,  and  a  part  of 
the  filter  house,  is  built  the  clear-water  reservoir,  all  according  to  the 
plans  and  specifications  submitted,  including  all  foundations,  settling 
tanks  of  500,000  gallon  capacity,  and  including  all  piping  and  valves ; 
one  10,000,000  gallon  low  service  pump  (Worthington  preferred),  ten 
steel  tank  filters,  24  feet  in  diameter,  special  construction  for  this  work, 
including  all  labor  and  material,  and  connected  complete  with  pure 
water  ready  for  the  mains,  will  cost  (estimated)  $245,000. 

"If  cypress  tanks  are  used  for  filters,  the  cost  will  be  reduced  $10,- 
000.  In  other  words,  if  cypress  tanks  are  used  instead  of  steel,  the  plant 
will  cost  complete  (estimated)  $235,000. 

"The  present  plans  and  specifications  are  prepared  for  a  building 
of  the  first  class;  no  doubt  a  cheaper  building  could  be  constructed, 
thereby  reducing  the  cost ;  for  instance  a  slate  roof  is  specified,  while 
no  doubt  iron  would  answer  as  well. 

"In  making  estimates  on  building  and  filter  plant  it  is  figured  that 
the  material  contained  in  the  old  Water  Works  building  or  Police  Sta- 
tion will  be  ample  to  pay  for  clearing  that  building  off  the  land." 

GUARANTEES. 

The  Filter  Company  will  guarantee  that  the  filter  plant  will  furnish 
the  quantity  of  clear  water  specified,  and  that  the  cost  of  operation 


will  be  within  the  limits  of  estimaies ;  and  that  the  water  furnished  will 
be  clear,  bright  and  sparkling  and  show  a  bacterial  reduction  of  97  per 
cent,  and  will  relieve  the  city  of  any  and  all  responsibility  if  the  results 
are  not  obtained. 

SUMMARY. 

Reducing  the  foregoing  report  to  a  .summary,  we  find  as  follows : 
First — That  the  Sacramento  River  water  in  its  natural  condition 
is  chemically  and  bacteriologically  perfect,  an  ideal  water  for  domestic 
uses  and  manufacturing  purposes,  safe  and  wholesome. 

Second— That  the  quantity  and  continuity  of  flow  are  beyond  ques- 
tion. 

Third — That  mechanical  filtration  is  better  adapted  to  the  con- 
ditions existing  on  the  Sacramento  River  than  sedimentation  and  sand 
filtration,  less  expensive  as  to  first  cost,  less  difficult  to  operate,  and 
more  readily  and  cheaply  enlarged,  if  an  increased  supply  of  water 
should  be  required. 

Fourth — That  the  source  of  water  in  the  Sacramento  is  open,  cer- 
tain, direct  and  subject  to  inspection  at  all  times ;  that  the  city  supplied 
with  water  from  this  source  would  be  free  from  any  entanglement,  legal 
or  other\visc.  and  not  in  conflict  with  any  other  interests,  public  or  pri- 
vate. 

Fifth — That  alum  as  a  coagulant  is  harmless  when  used  in  proper 
proportions,  and  when  so  used,  the  effluent  is  not  in  the  slightest  degree 
impregnated  with  it. 

Sixth — That  the  Filter  Company  will  be  prepared  to  make  guaran- 
tees to  the  city  that  the  filter,  when  properly  installed,  will  work  up  to 
the  estimated  capacity,  and  render  the  water  of  the  Sacramento  River 
clear,  bright  and  sparkling  and  bacteriologically  safe,  and  that  the  cost 
of  operating  will  be  within  the  estimates. 

Seventh— That  with  the  filter  plant  in  operation,  the  city  will  be 
better  protected  in  case  of  severe  conflagrations  than  it  is  at  present,  if 
for  no  other  reason  that  that  the  mains  will  be  free  from  mud  or  sedi- 
mentar}-  deposit. 

Eighth — That  the  present  pumping  system  will  not  be  disturbed  by 
the  installation  of  the  filter  plant,  but  will  be  utilized  just  as  it  is.  There 
would  be  no  changing  of  mains,  and  the  entire  system  would  be  located 
at  one  common  point. 

N'inth — Tliat  the  insta!lati(jn  of  a  filter  plant  under  such  guarantees 
as  the  manufacturers  are  willing  to  give,  on  groun<ls  where  the  old 
Water  Works  building  now  stands,  would  be  a  safe  practical  and  ec 
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nomical  solution  of  the  problem  of  a  clear  and  pure  water  sui)ply  for  the 

City  of  Sacramento.    Respectfully  submitted, 

THOS.   P..  HALL, 
WM.  J.  HASSF/rr. 
TOM  SCOTT. 
^  Connnittcc. 

Specifications  for  a  Filter  House  and  Clear  Water  Basin  and  Foundation 
for  Settling:  Tank  for  Sacramento,  California. 

The  filter  house,  with  clear  water  l)asin  underneath,  and  settling 
tank  will  be  located  on  the  ground  now  occupied  by  the  City  Jail  and 
adjoining  the  present  pumping  station.  It  will  be  necessary  to  buy,  in 
addition  to  the  ground  now  owned  by  the  city,  a  small  strip  of  land 
to  the  north,  28.52  feet  wide  by  125.7  feet  long,  that  is  the  ground  be- 
tween the  pipe  shop  and  the  fence.  The  filter  house  with  settling  tank 
will  thus  occupy  a  space  of  124  feet  east  to  west  and  189  feet  north  to 
south.  The  filter  house,  with  clear  water  basin  underneath,  will  have 
an  outside  measurement  of  66  feet  wide  by  189  feet  long;  it  will  be 
constructed  substantially  as  shown  on  drawings  No.  5454,  5455>  5456 
and  5457.  The  elevation  of  the  floor  of  the  filter  house  is  taken  at  the 
elevation  of  sidewalk  in  front  of  the  present  pumping  station. 

The  floor  of  the  clear  water  basin  will  be  16  feet  below  sidewalk 
level  and  the  floor  of  the  pump  room  will  be  13  feet  below  level  of  side- 
walk. After  the  necessary  excavation  is  made,  it  will  have  to  be  deter- 
mined whether  piling  is  required  or  whether  the  sub-soil  has  enough 
resistance  to  carry  the  weight  of  the  foundations,  which  will  approxi- 
mately be  if  ton  per  one  square  foot.  The  plans  have  been  made  with 
the  supposition  that  the  soil  will  have  resistance  enough  for  the  above 
load,  which  will  most  likely  prove  to  be  the  case. 

The  foundation  walls  shall  be  of  rubble  masonry  laid  in  Louis- 
ville cement  mortar,  or  cement  of  another  brand  but  equally  as  good  ; 
the  mortar  to  consist  of  one  part  of  tested  cement  and  two  parts  of 
sharp  sand.  The  stones  used  nuist  be  of  good  size,  of  good  quality  and 
of  suitable  shape  to  make  a  well  bonded  wall ;  and  special  care  must  be 
taken  to  have  all  joints  well  filled  with  mortar.  .Ml  walls  shall  have 
a  footing  of  broad  flat  stones  or  of  concrete. 

The  bottom  of  the  cfear  water  basin  and  the  floor  of  the  pumj)  house 
.shall  consist  of  concrete  T2  inches  thick.  Wherever  concrete  is  used, 
same  shall  consist  of : 

Four  parts  by  measure  of  broken  stones,  three  of  sand  and  one 
of  Portland  cement.    The  stones  must  not  exceed  two  inches  in  dimen- 
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sions  and  llie  sand  must  be  sharp  and  thoroughly  clean.  All  must  be 
mixed  dry  ;  use  very  little  water,  leaving  it  so  that  it  merely  looks  damp  : 
ram  the  concrete  thoroughly  with  heavy  rannners. 

All  foundation  walls,  the  bottom  of  clear  water  basin  and  the  floor 
of  the  pump  room,  that  is  to  say,  all  sides  exposed  to  the  clear  water 
basin  and  pump  room,  must  be  faced  off  smoothly  with  a  coating  of 
cement  mortar  one  inch  thick.  The  four  foundation  walls  forming  tin- 
outside  of  the  building  are  carried  up  to  level  of  sidewalk.  The  wall 
separating  the  clear  water  basin  from  the  pump  room  and  the  walls  sup- 
porting the  filters  are  carried  up  to  twelve  inches  below  level  of  sidewalk, 
with  the  exception  of  that  part  of  the  filter  foundation  walls  directly 
under  the  filter  tanks,  which  are  built  up  to  an  elevation  of  two  feet  and 
eight  inches  above  level  of  the  sidewalk. 

The  foundation  walls  for  the  filters,  as  seen  from  the  plans,  are  al- 
ternately connected  with  one  of  the  main  side  walls  and  leaving  an  open 
space  of  four  feet  and  six  inches  between  it  and  the  opposite  main  side 
wall,  thus  producing  a  zigzag  circulation  of  the  water  in  the  clear  water 
basin  and  avoiding  any  dead  corners  and  stagnant  water  pockets. 

The  foundation  walls  for  the  settling  tanks  are  connected  with  the 
west  wall  of  the  clear  water  basin,  as  shown  on  drawing  5456,  with 
arched  openings  for  the  passage  of  the  main  sewer  pipe.  The  top  of 
these  foundation  walls  is  two  feet  and  two  inches  above  level  of  side- 
walk. The  settling  tank  is  supported  by  ten-inch  I  beams,  weighing 
twenty-five  pounds  per  foot,  and  .spaced  off  as  shown  on  plans  5455  and 
5456.  This  will  bring  thf  l)ottoni  of  the  settling  tank  three  feet  above 
level  of  sidewalk. 

The  filter  tanks  rest  on  twelve-inch  I  beams,  weighing  thirty-one 
and  a  half  pounds  per  foot,  and  spaced  off  as  shown  on  plan  5455. 

The  clear  water  basin,  with  the  exception  of  those  parts  located 
directly  under  the  filter  tanks,  is  covered  with  a  two-inch  matched  ])ine 
floor  supported  by  two-inch  by  ten-inch  joists,  eighteen  inches  center 
to  center. 

The  pump  room  is  partially  floored  over  on  a  level  with  the  floor 
of  the  filter  house,  as  shown  on  plans  Nos.  5454  and  5456.  This  floor 
consists  of  a  passageway  through  the  center,  a  passageway  along  the 
south  and  west  side  of  the  pump  room  and  around  the  alum  tanks  on  the 
east  side  of  the  pump  room ;  the  remaining  portions  are  left  open.  This 
floor  has  to  be  supported  with  suitable  posts  and  brackets  along  the 
walls.  A  stairway  leads  down  to  the  pump  floor  and  another  stairway 
runs  up  to  the  operating  platform  between  the  filter  tanks.  This  oper- 
ating platform  is  supported  by  brackets  riveted  to  the  filter  shells  and 
such  intermediate  posts  as  may  be  required.   A  suitable  iron  railing  runs 
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along  thf  parts  of  the  filter  tanks  adjoining  the  platform,  along  the 
stairways  and  all  exposed  parts  of  platform  and  gallery  in  pump  room. 
Fotmdations  will  have  to  be  put  in  the  pump  room  for  two  low  service 
pumps — dimensions  of  same  cannot  be  specified  until  the  style  of  pump 
is  selected. 

In  the  southeast  corner  of  the  clear  water  basin  is  placed  a  suc- 
tion well  to  accommodate  the  thirty.-six-inch  main  suction  pipe  and  the 
twelve-inch  suction  pipe  for  the  wash  pump. 

BUILDING  WALLS. 

The  building  walls  from  the  top  oi  the  foundation  walls  up  to  the 
roof  will  be  of  hard  brick  laid  in  common  mortar.  The  walls  will  be 
seventeen  inches  thick,  with  inside  and  outside  pilasters  projecting  four 
inches. 

WINDOWS. 

The  windows  shall  have  weight  balanced  sashes,  provided  with  sash 
locks.  All  sashes  are  of  first  quality  white  pine,  one  and  seven-eighth 
inches  thick,  glazed  with  No.  i  double  thick  American  glass. 

DOORS. 

There  will  be  one  single  door  and  one  double  door  of  good  quality 
pine  or  poplar  and  provided  with  lock  and  suitable  bolts. 

ROOF. 

The  roof  is  an  iron  truss  roof  constructed  as  shown  on  drawing  No. 
5456.  The  trusses  weigh,  approximately,  3000  pounds  apiece ;  the  pur- 
lins are  Z  bars  weighing  eighty-two  pounds  per  foot.  The  roof  is 
boarded  with  one  and  one-fourth  inch  first  quality  pine,  dressed  on  one 
side,  and  covered  with  slate.  The  ventilator  has  swinging,  center  hung 
sashes  that  can  be  operated  with  cords  from  the  filter  platform. 

PAINTING. 

All  interior  woodwork,  windows  and  doors  to  be  painted  with  two 
coats  of  lead  and  oil,  the  roof  trusses  with  two  coats  of  mineral  paint. 

Where  anything  is  omitted  by  these  specifications,  reference  will 
be  made  to  the  drawings,  and  vice  versa. 

It  is  understood  that  all  material  used  for  this  construction  shall  be 
of  the  first  c|uality  and  the  labor  done  in  a  good,  faithful,  workmanlike 
manner.  It  is  further  understood  that  everything  relating  to  this  work 
will  be  furnished  by  the  contractor,  altliough  thev  may  not  be  specificalK 
stated  by  these  specifications  and  drawings. 
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Final  Report  of  Committee  on  Sacramento  River. 

To  the  Citizens'  Water  Committee.  Sacramento — ( lentlenun  :  Youi 
committee  appointed  to  investigate  the  Sacramento  River  water  as  a 
source  of  supply  for  the  City  of  Sacramento  beg  leave  to  make  the  fol- 
lowing supplementary  report : 

Since  submitting  for  your  consideration  our  report,  dated  March 
5,  1900,  we  have  continued  our  investigations,  and  some  time  ago 
reached  the  conclusion  that  to  erect  a  filtration  plant  upon  the  site  rec- 
ommended in  that  report,  at  an  estimated  cost  of  $245,000,  would  be  un- 
wise for  the  following  reasons  : 

First — To  successfully  and  economically  handle  the  waters  of  the 
Sacramento  River  by  filtration  will  require  the  employment  of  large 
settling  basins  in  order  that  the  raw  water  may  have  at  least  three  hours' 
subsidence  before  passing  to  the  filters  :  and  the  groimd  space  necessary 
for  this  is  not  available  at  the  site  of  the  present  Water  Works. 

Second — If  the  ground  space  were  obtainable  at  the  present  site, 
sufficient  to  build  thereon  settling  basins,  filter  house,  clear  water  res- 
ervoir, etc.,  the  plant  would  not  have  a  greater  capacity  than  would  meet 
present  requirements,  and  could  not  be  enlarged  to  meet  future  needs, 
which  will  necessarily  increase  from  year  to  year  ;  hence  to  erect  a  pump- 
ing and  purification  plant  to  cost,  including  new  puni])ing  engines,  boil- 
ers and  auxiliaries,  say  $300,000  to  S325.000.  with  no  possible  chance  for 
enlargement,  would  be  a  foolish  thing  to  do. 

Third — The  present  location  of  the  Water  Works  being  within  the 
city  limits,  near  and  adjoining  large  buildings,  and  close  to  a  network 
of  tracks  over  which  trains  are  constantly  moving,  is  undesirable,  by 
reason  of  the  ever  present  danger  of  destruction  of  the  works  by  fire, 
a  hazard  which  the  city  should  by  all  means  avoid  in  selecting  a  new 
site  for  a  plant,  whose  preservation  and  uninterrupted  operations  are  of 
such  vital  importance  to  the  hves  and  property  of  its  citizens. 

Fourth — Municipal  Water  Works  should  be  located  at  a  point 
where  the  supply  is  ample,  and  the  danger  from  contamination  reduced 
to  the  minimum  :  hence  the  advisability  of  abandoning  the  present  loca- 
tion for  one  possessing  to  a  greater  degree  these  advantages,  and  of- 
fering also  opportunity  for  enlargement  gf  the  plant  to  meet  any  in- 
creased demands  for  water  in  the  future. 

Fifth — The  abandonment  of  the  old  Water  Works  cannot  be  re- 
garded as  a  serious  financial  loss,  for  the  reason  that  the  efficiency  of 
the  proposed  new  plant  will  be  so  much  higher  that  the  value  of  the 
old  plant  will  in  a  few  years  be  absorbed  by  the  greater  economy  in  the 
operations  of  the  new  plant.    Besides,  when  the  old  works  are  vacated. 
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the  boilers,  oil  tanks,  feed  pumps  and  other  auxiliary  machinery  can,  no 
doubt,  be  disposed  of  at  a  good  price  to  some  manufacturing  concern 
desiring  to  locate  here,  who  will  also  buy  or  lease  the  buildings. 

The  pumping  machinery  in  our  present  Water  Works,  aside  from 
the  Allis  Vertical  Compound,  which  is  of  small  capacity,  is  of  little 
the  Stevens  pump  having  been  condemned  years  ago,  while  the  "Holly" 
has  outlived  its  usefulness,  and  the  boilers  in  use  are  too  small  for  the 
economical  operation  of  a  pumping  plant  of  this  size. 

LOCATION. 

After  weighing  all  these  considerations,  your  committee  concludes 
that  a  new  pumping  and  filtration  plant  is  absolutely  necessary,  and  has 
selected,  as  being  the  most  desirable  place  to  locate  the  works,  a  piece 
of  land  which  formerly  belonged  to  the  city,  but  is  now  owned  by  the 
.Southern  Pacific  Company,  same  being  situated  immediately  north  of 
what  is  known  as  Slater's  Addition,  and  within  the  levee  and  railroad 
embankment.  Sufficient  ground  space  can  be  obtained  here  upon  which 
to  erect  an  ideal  pumping  and  purification  plant,  having  a  capacity  suf- 
ficient for  the  city's  immediate  needs,  with  ample  and  additional  room 
for  enlarging  the  plant  to  meet  an}-  future  requirements. 

CONSULTING  EXGINEER. 

In  order  that  your  committee  might  pursue  its  work  and  be  enabled 
to  make  a  full  and  comprehensive  report  of  its  investigations,  it  asked 
and  obtained  permission  from  the  General  Committee  to  employ  a 
competent  engineer  to  prepare  plans  and  specifications  for  a  complete 
pumping  and  filtration  plant  to  be  located  upon  the  site  selected.  Ac- 
cordingly, we  secured  the  services  of  Mr.  Walter  Wagner  of  Chicago, 
who  has  the  reputation  of  being  one  of  the  most  competent  engineers 
in  this  line  of  work.  Mr.  Wagner  came  to  Sacramento  and  remained 
several  days,  and  during  the  time  conferred  freely  with  your  committee 
and  Chief  Engineer  Henry  C.  Wolf,  and  made  close  observations  of  the 
conditions  existing  here,  and  the  requirements  to  be  met.  Surveys 
showing  the  area  and  giving  the  various  elevations  of  the  ground  at  the 
proposed  site  were  made  by  our  City  Engineer  and  furnished  Mr.  Wag- 
ner.   Borings  were  also  made  in  the  ground  to  determine  its  character. 

Your  committee  demanded  of  Mr.  Wagner  his  best  thought  and 
consideration  in  the  matter  of  preparing  plans  and  specifications  for 
the  proposed  new  pumping  and  filtration  plant :  and  how  well  he  has 
succeeded  can  be  seen  by  a  careful  study  of  his  plans  and  report,  which 
we  herewith  submit  as  a  part  of  our  report. 
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PLANS    FOR    PUMPING    AND    I'lLTRATION  PLANT. 

Your  coniniittee  has  carefully  studied  the  plans,  and  has  no  hesita- 
tion in  saying  that  with  slight  modifications  they  are  admirably  adapted 
to  our  requirements ;  and  if  installed  at  the  new  site  selected  will  give 
this  city  a  pumping  station  and  purification  plant  not  excelled  in  points 
of  completeness  and  efficiency  by  that  of  any  other  city  in  America. 

LOW  SER\-ICE  PUMPS. 

To  economically  pump  the  water  from  the  river  to  the  settling 
tanks  during  the  low  stages  of  the  river,  which  period,  according  to 
Sergeant  Barwick's  report,  averages  about  five  months  in  the  year,  a 
low  service  pump  other  than  a  centrifugal  will  be  required,  for  the  rea- 
son that  the  lift,  including  the  friction  head  in  the  pipes,  exceeds  the 
economical  limit  of  the  centrifugal  pump.  For  this  purpose  Mr.  Wag- 
ner has  recommended  a  cross  compound  horizontal  pump  of  10,000,000 
gallons  capacity.  In  view  of  the  fact  that  the  water  in  the  river  is  more 
or  less  muddy  the  year  round,  your  committee  is  not  favorable  to  a 
cross  compound  horizontal  pump,  but  instead  would  recommend  a 
vertical  compound,  notwithstanding  the  latter  will  cost  some  25  per  cent 
more,  believing  that  the  vertical  compound  pump  will  give  a  higher  ef- 
ficiency and  prove  more  economical  in  the  long  run.  The  duty  of  this 
pump  should  be  90.000,000  foot  pounds  per  1000  pounds  of  dry  steam. 

CENTRIFUGAL  PUMP. 

There  will  also  be  installed,  to  handle  the  water  direct  from  the 
river,  a  fifteen-inch  centrifugal  pump  having  a  capacity,  when  working 
against  a  thirty-five-foot  head,  somewhat  in  excess  of  10,000,000  gallons. 
This  pump  will  be  operated  by  a  150  horse  power  electric  motor. 

Either  the  vertical  pumping  engine  operated  by  steam,  or  the  cen- 
trifugal run  by  electricity,  will  handle  an  abundance  of  water  for  pres- 
ent needs,  with  one  pump  always  in  reserve;  and  each  pump  being  oper- 
ated by  a  different  motive  power,  insures  continuous  ;itid  uninterruDted 
service  in  case  of  accident  to  cither  pump  or  power  in  use. 

HIGH  SERVICE  PUMPS. 

For  pumping  direct  into  the  city  mains,  it  is  intended  fi  r  the  pres- 
ent to  install  two  vertical  tri])le  expansion  ])umping  engines,  each  of 
10,000,000  gallons  capacity,  and  with  a  duty  of  135.000,000  foot  pounds 
per  1000  pounds  of  dry  steam. 

PUMP  FOUNDATIONS. 
In  the  low  service  pump  room,  foundations  will  be  provided  for 
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two  10,000,000  gallon  vertical  compound  pumps  and  two  10,000,000 
gallon  centrifugal  pumps;  also  for  two  150  horse  power  motors;  while 
in  the  high  service  pump  room,  foundations  will  be  provided  for  two 
10,000,000  gallon  and  two  20,000,000  gallon  high  service  triple  expan- 
sion engines. 

DOUBLE  PUMPING  MACHINERY. 

The  reason  for  providing  foundations  for  two  pumps  ol  20,000,000 
gallons  capacity  is  that  whenever  it  becomes  necessary  to  increase  the 
capacity  of  the  station,  no  pumping  engine  of  less  than  20,000,000  gal- 
lons capacity  should  be  put  in.  With  two  10,000,000  gallon  pumps, 
10,000,000  gallons  of  water  can  be  supplied,  and  leave  one  pump  in 
reserve ;  and  by  adding  one  20,000,000  gallon  pump,  20,000,000  gallons 
ran  be  supplied  by  running  either  the  two  10,000,000  gallon  pumps,  or 
the  20,000,000  gallon  pump.  iVgain,  by  placing  in  position  whenever 
necessary  a  second  20,000,000  gallon  pump,  30,000,000  gallons  of  water 
can  be  supplied  by  running  one  of  the  10,000,000  and  one  of  the  20,000,- 
000  gallon  pumps,  always  keeping  in  reserve  a  duplicate  set  of  pumping 
machinery. 

PER  CAPITA. 

Thirty  million  gallons  of  water  is  sufficient  for  a  population  of  150,- 
000,  when  figured  on  the  basis  of  200  gallons  per  capita,  which  is  re- 
garded as  an  extravagant  quantity. 

CHAIN  BLOCK  HOIST. 

The  high  service  pump  room  is  built  in  a  ver}-  substantial  manner 
with  a  strongly  trussed  roof  capable  of  sustaining  a  heavy  weight ;  and 
in  this  building  will  be  constructed  suspended  tracks  with  moving 
chain  block  lioists,  for  the  easy  handling  of  the  large  cylinders  and 
other  parts  of  the  pumping  engines. 

CAPACITY  OF  BUILDINGS. 

Both  the  low  and  high  service  pump  rooms  are  ample  in  size  for 
placing  therein  a  double  set  of  pumping  machinery  capable  of  handling 
30,000,000  gallons  of  water.  Likewise  the  boiler  room  is  large  enough 
to  accommodate  the  number  of  boilersnecessaryforfurnishing  thepower. 
The  filter  room,  clear  water  reservoir,  and  additional  settling  tanks  can 
be  increased  correspondingly  with  the  demands  for  water,  at  compar- 
atively small  cost. 

BOILERS. 

The  plans  provide  for  the  installation  of  four  150-horse  power 
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water  tube  boilers,  each  having  a  lieating  surface  of  1500  square  feet, 
with  a  working  pressure  of  175  pounds.  Fire  need  be  under  only  two 
of  tliese  boilers  at  a  time  to  furnish  power  to  operate  the  pumping  en- 
gines first  installed,  leaving  the  other  battery  of  boilers  in  reserve. 

FUEL. 

C  alifornia  crude  oil  should  be  used  for  fuel,  and  pnn  ision  has  been 
made  for  two  steel  tanks  holding  15,000  gallons  each,  complete  with  all 
pipe  connections,  steam  coils  and  pumps,  necessary  to  use  oil  as  fuel. 

ELECTRIC  POWER. 

Electric  power  to  operate  the  centrifugal  pumps  should  be  ob- 
tained from  some  one  of  the  electric  power  companies  of  this  city,  who 
should  be  required  to  provide  a  separate  and  double  circuit :  and  the 
contract  for  power  should  be  based  on  a  rate  per  million  for  each  mil- 
lion gallons  of  water  pumped,  or  upon  a  basis  of  the  number  of  kilowatt 
hours  consunied  by  the  motor. 

FILTERS. 

The  filter  house  is  large  enough  to  hold  thirty-two  16-foot  fil- 
ters, each  having  a  capacity  of  500,000  gallons  in  twenty-four  hours,  or  a 
total  of  16,000,000  gallons  per  day.  It  is  intended  to  place  only  twenty- 
four  of  these  filters  in  position  at  first,  as  this  number  will  be  sufficient 
to  purify  all  the  water  needed  at  present. 

CLEAR  \\  .\TER  RESERVOIR. 

The  clear  water  reservoir  built  entirely  of  concrete  underneath  the 
filters  has  a  capacity  of  1,000,000  gallons.  This  body  of  water,  always 
in  reserve,  overlies  the  high  service  pumps,  thus  avoiding  any  suction 
lift  by  these  pum.ps.  thereby  saving  power  and  wear  and  tear,  to  say 
nothing  of  the  increased  efficiency  of  the  pumps  by  reason  of  handling 
only  clear  instead  of  muddy  water. 

SETTLING  TANKS. 

Large  settling  basins  which  will  allow  from  three  to  five  hours' 
subsidence  of  the  raw  water  before  passing  to  the  filters  is  the  key  to  the 
successful  and  economical  handling  of  the  waters  of  the  Sacramento 
River. 

The  plans  provide  for  three  iron  or  steel  tanks  seventy-five  feet 
in  diameter  by  twenty  feet  in  depth,  holding  in  the  aggregate  2,000,000 
gallons  of  water.   The  raw  water  is  pumped  direct  from  the  river  into 


—  49  — 


the  first  settling  tank,  and  is  delivered  ntar  the  bottom.  From  the  top 
of  this  tank  the  water  is  skimmed,  as  it  were,  and  passing  through 
pipes  to  the  second  tank,  enters  it  near  tht  bottom.  Rising  in  this 
tank  and  overflowing  again,  it  enters  near  the  bottom  of  the  third  tank 
in  a  partially  clear  condition ;  but  while  passing  through  the  pipes  from 
the  second  to  the  third  tank  it  is  treated  with  a  solutitjn  of  alum  auto- 
matically injected  in  definite  proportions.  The  water  which  has  depos- 
ited a  large  percentage  of  the  suspended  matter  it  originally  contained, 
now,  in  its  coagulated  form,  overflows  into  a  supply  pipe,  from  whence 
it  is  distributed  by  gravity  upon  the  sand  beds  of  the  filters ;  and  pass- 
ing through  the  filters,  enters  the  clear  water  reservoir  below,  pure,  clear 
and  sparkling. 

TESTING  FILTERS. 

At  this  point  it  may  be  well  to  mention  that  any  company  contract- 
ing to  furnish  filters  must  be  required  (and  no  doubt  they  will  be  pre- 
pared) to  guarantee  that  the  filters  will  not  only  work  up  to  their  esti- 
mated capacity,  but  that  all  the  water  passing  through  the  filters  into 
the  clear  water  reservoir  shall  be  clear,  sparkling  and  bacteriologically 
perfect ;  these  facts  to  be  established  by  a  severe  test  conducted  for  a 
period  of  at  least  thirty  days. 

REMOVAL  OF  SEDIMENT. 

The  economical  removal  of  sediment  from  the  settling  tanks  has 
been  a  source  of  perplexity  to  your  committee,  but  we  believe  Mr.  Wag- 
ner has  solved  the  problem  by  the  introduction  of  a  simple  device 
placed  at  the  bottom  of  the  tanks,  making  it  possible  to  quickly  free 
each  tank  of  the  accumulated  sediment,  without  interfering  with  the 
continuous  operation  of  the  tanks,  and  at  any  stage  of  the  river :  thus 
saving  the  cost  of  pumping  the  water  out  of  the  tank  preparatory  to 
cleaning  it,  and  all  labor  and  other  expenses  Incidental  thereto. 

PILING. 

The  formation  of  the  soil  at  the  proposed  site  l^eing  of  a  sedimentary 
character,  is  incapable  of  sustaining  heavy  masonry  work  :  and  as  a  plant 
of  this  kind  should  be  built  in  the  most  substantial  manner,  a  large 
amount  of  piling  must  necessarily  be  employed,  and  in  the  estimates 
made  a  liberal  sum  has  been  allowed  to  cover  this  item  of  cost.  The  cost 
of  piles  and  driving  same,  in  constructing  the  crib  or  jetty,  to  protect 
the  suction  pipes,  has  also  been  included  in  our  figures. 
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PIPING. 

About  2700  feet  of  thirty-six  inch  steel  or  iron  riveted  pipe  will  be 
required  for  the  suction  from  the  river  to  the  pumps  and  connections 
with  the  settling  tanks,  and  a  line  to  connect  with  the  city  main  at  Front 
and  I  Streets.  The  cost  of  this  pipe,  including  laying,  also  cost  of  valves 
and  other  piping  in  and  about  the  works,  have  been  carefully  figured  ; 
and,  as  will  be  seen,  constitute  a  considerable  item  of  expense  of  con- 
struction. 

LATER.AL  FOR  SOL'THEK.V   PACIFIC  Cc  ).\1 1'.\.\ V. 

On  the  line  of  the  thirty-six  inch  pipe  which  connects  the  pumping 
station  with  the  I  Street  mains,  provision  has  been  made  to  take  out  a 
twelve-inch  line  of  pipe  at  a  point  to  be  hereafter  determined,  to  supply 
the  Southern  Pacific  Company  with  water  and  to  afford  protection  to 
its  property  in  case  of  fire.  Your  committee  suggests  that  on  this 
twelve-inch  lateral  a  water  meter  be  placed  to  register  the  amount  of 
water  passing  through  it,  and  that  a  low  rate  per  million  gallons  of  water 
used  be  made  to  the  Southern  Pacific  Company. 

HIGH  CLASS  MACHINERY. 

We  recommend  that  none  but  higli  class  pumping  engines,  boiler.s 
and  other  machinery  including  heaters,  surface  condensers,  fuel  econ- 
omizers, oil  separators,  air  and  feed  pumps,  be  purchased,  to  the  end 
that  the  highest  efficiency  and  greatest  economy  may  be  attained  in  the 
operation  of  the  plant. 

HI(;H   PRESSURE  ON  MAINS. 

It  may  not  be  out  of  place  to  here  suggest  that  the  Citizens'  Water 
Committee,  in  its  report  to  the  Honorable  Board  of  Trustees,  recom- 
mend that  when  this  new  pumping  station  is  installed  an  ordinance  be 
passed  directing  the  Chief  Engineer  to  maintain  in  the  city  mains  a  uni- 
form pressure  of  fifty  pounds  instead  of  thirty-five  pounds  domestic  and 
sixty  pounds  fire  pressure,  as  is  now  the  case ;  further,  that  the  hours 
during  which  irrigation  may  be  carried  on  be  increased.  Your  com- 
mittee is-  decidedly  of  the  opinion  that  if  a  higher  pressure  were  con- 
stantly maintained,  considerably  less  water  per  capita  would  be  used  by 
the  citizens  than  at  present,  particularly  for  irrigation,  .\rguments  to 
sustain  this  position,  we  think,  are  unnecessary  here,  for  it  will  be  ap- 
])arent  to  anyone  giving  the  matter  any  consideration  that  the  adoption 
<if  the  suggestion  would  residt  in  great  convenience  to  tlie  citizens,  with- 
out increasing  the  ojjerating  expenses  of  the  plant. 
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CHANGES  IN  POSITION  AND  ELEV  ATION  OE  BUILDINGS. 

The  ground  plans  of  the  proposed  plant  show  the  main  buildings  as 
facing  the  south,  but  after  more  careful  study  of  the  grounds,  and  taking 
into  consideration  possible  future  requirements,  we  believe  that  the 
main  building  should  face  the  river.  Further,  the  entire  plant  should  be 
raised  one  and  one-half  feet  higher  to  provide  against  the  contingency 
of  high  water.  The  floor  of  the  boiler  room  will  then  be  at  an  elevation 
of  thirty-three  and  a  half  feet  above  datum,  or  five  feet  above  the  high- 
est known  water  mark. 

COST  OF  PLANT. 

Your  committee  have  obtained  careful  and  conservative  estimates 
of  the  cost  of  every  item  entering  into  the  construction  and  equipment 
of  the  plant,  and  we  have  no  hesitation  in  saying  that  we  confidently  be- 
lieve the  plant  can  be  built  and  completely  equipped  ready  for  operation 
for  the  sum  of  $402,392.    F"ollowing  are  our  estimates  in  detail : 

BUILDINGS. 

Concrete  walls,  floors,  foundations, 

etc  $32,500 

Piling,   driving   and    timbers  for 

walls,  foundations,  etc   12,000 

Brick  work  in  buildings   12,205 

Chimney,  brick  and  concrete  work.  3,950 
Lumber,  mill  and  carpenter  work..  15,550 
Roofing,  galvanized  iron,  sand  and 

gravel    1,975 

Iron  beams,  columns,  roof  trusses, 

purlins,  pipe  railings,  etc   9,692 

Iron  fence  around  settling  tanks.  .  .  800 
Wiring  for  electric  lighting,  lamps, 

etc   150 

Painting   850 

Filling    in    and    grading  around 

buildings,  railroad  side  track. 

etc   4,500—  $94,172 

MACHINERY. 

Two  10,000,000  gallon  vertical  triple 
expansion  pumping  engines, 
with  42-inch  stroke,  including 
feed  and  air  pumps,  set  up  in 
place   75,000 
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One  io,CK)0,ooo  gallon  vertical  com- 
pound pumping  engine,  30- 
inch  stroke,  including  feed  and 


air  pumps  set  up  in  place   20,000 

One  15-inch  centrifugal  punip.capa- 
city  10,800,000  gallons  when 
working  against  35-foot  head, 
with  primer  and  check  valve, 
coupled  to  dynamo,  both  on 
cast  iron  base,  set  up  in  place.  .  1,150 

One  150  horse  power  electric 
motor,  coupled  to  centrifugal 
pump,  marble  switcliboard.  all 
in  place   3.750 

Two    high    pressure    boiler  feed 

pumps   400 

One    steam    pump    for  handling 

waste  water   120 

One  fuel  economizer,  set  up  com- 
plete with  all  pipe  connec- 
tions, brick  work,  etc   3.500 

Three  surface  condensers  attached 

to  suction  pijies  set  in  place.  .  3.500 

One  oil  separator  and  hot  well   300 

Gongs,  signals,  whistles,  etc   i,000 

Water  and  steam  pipes,  with  cov- 
erings and  fittings,  required  for 
the  interconnection  of  all  ma- 
chinery within  the  walls  of 
pumping  station   5,000 

Two  15,000  gallon  oil  tanks,  with 
steam  coil  heaters,  all  pipe  con- 
nections, stand  pipe,  oil  burners 
and  two  steam  force  pumps,  all 
in  place   2,500 

Tracks  and  chain  block  hoists  for 
handling  machinery  in  engine 
room   500 

Four  150  horse  power  boilers,  set 
up  and  complete,  with  all  brick 
work  and  connections  with 
chimney   12.500— $129,220 
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SETTLING  TANKS,  PIPING,  VALVES. 

Three  settling  tanks  seventy-five 
feet  diameter  by  twenty  feet 
deep,  in  place,  and  connected 
with  the  pumps  and  filters ; 
2700  feet  36-inch  iron  or  steel 
riveted  pipe  for  suction  and  dis- 
charge pipes  from  river  to  pumps 
and  settling  tanks  ;  line  to  con- 
nect with  cit\  main  at  Front 
and  I  Streets,  laid  in  place,  to- 
gether with  all  other  piping,  fit- 
tings and  valves  in  and  about 
the  pumping  station   73.8oo 

Tiling  for  drain  in  settling  tanks. 

all  in  place   200 —  $74,000 

Superintending,    extra    labor  and 

other  incidentals   5,000 

FILTERS. 
Twenty-four  16-foot  filters,  com- 
plete and  in  place,  with  all  pipe 
connections,  shafting,  dynamo 
to  operate  rakes,  ready  to  de- 
liver clear,  pure  water   100,000 

Total  cost  of  plant  $402,392 

COST  OF  OPERATION  AND  MAINTENANCE  OF  FILTER 

PLANT. 

The  cost,  exclusive  of  interest  on  the  first  cost  of  the  plant,  for  sup- 
plying the  inhabitants  of  this  city  with  a  clear,  sparkling  water  of  high 
bacteriological  purity,  instead  of  the  highly  discolored  and  ofttimes 
muddy  water  of  to-day,  will  be  about  $3.37  per  million  gallons  con- 
sumed, as  per  following  calculations : 

Cost  of  pumping  1,000,000  gallons  raw  water 
from  the  river  with  the  low  service 
pumps  working  against  a  yearly  average 
head,  including  friction  in  pipes,  say  thirty 
feet,  using  crude  oil,  which  will  effect  a 
saving  of  at  least  33  1-3  per  cent  as  against 
high  grade  coal  at  $7  per  ton,  which  will 
evaporate  8  to  1,  will  be  $0  82 
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Labor  of  three  attendants,  eight  hour  shifts,  at 

$2.50  per  day   75 

Sulphate    of    ahiniina,    average    qiiantitx  65 

pounds,  at  2c  per  pound   1  30 

Raw  water  for  flushing  tanks   10 

Clear  water  for  washing  filters,  and  extra  power 

required  in  cleaning   15 

Repairs,  wear  and  tear,  etc   25 

Total  $3  37 

Although  we  have  made  no  allowance  in  the  above  calculations, 
the  cost  of  pumping  raw  water  from  the  river  is  not  all  chargeable  to  the 
operations  of  the  filters,  for  the  reason  that  the  high  service  pumps  arc 
entirely  relieved  of  this  duty,  the  filters  delivering  the  clear  water  to 
these  pumps  free  of  cost. 

In  making  careful  inquiry  and  study  necessary  to  ascertain  the 
class  and  type  of  machinery  best  adapted  to  modern  municipal  water 
works,  to  the  end  that  the  greatest  efficiency  and  economy  in  opera- 
tion be  obtained,  your  committee  have  become  thoroughly  impressed 
with  the  importance  of  securing  the  services  of  a  competent  mechanical 
engineer  to  draw  working  plans  of  buildings  and  prepare  specifications 
for  all  machinery,  piping,  etc.,  in  and  about  the  works,  and  to  super- 
intend the  installation  of  .same.  Therefore,  we  would  suggest  that  the 
General  Committee,  in  its  report  to  the  Honorable  Board  of  Trustees, 
recommend  (provided,  of  course,  that  our  report  be  considered  favor- 
ably) that  a  competent  mechanical  engineer  be  employed  as  superin- 
tendent of  construction  and  consulting  engineer  to  the  City  Engineer 
and  Chief  Engineer  of  the  Water  Works. 

SUMMARY. 

We  summarize  the  foregoing  and  our  former  report  as  follows : 

First — The  Sacramento  River  water  in  its  natural  condition  is 
chemically  and  bacteriologically  perfect,  an  ideal  water  for  do- 
mestic uses  and  manufacturing  purposes. 

Second — The  quantity  and  continuity  of  flow  arc  beyond  dispute. 

Third — The  source  of  the  water  in  the  Sacramento  River  is  open, 
certain  and  subject  to  inspection  at  all  times:  and  the  city  drawing  its 
supply  from  this  source  would  be  free  from  any  entanglement,  legal  or 
otherwise,  and  not  in  conflict  with  any  other  interests,  public  or  pri- 
vate. 

Fourth — Mechanical  filtration  is  better  adapted  to  the  conditions 
existing  on  the  Sacramento  River  than  sedimentation  and  sand  filtra- 
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tion ;  less  expensive  as  to  first  cost,  less  difficult  to  operate  and  more 
readily  and  cheaply  enlarged  should  an  increased  supply  of  water  be 
needed. 

Fifth — Alum  as  a  coagulant  is  harmless  when  used  in  pruj)er  pro- 
portions, not  to  exceed  75  per  cent  of  the  lime  contained  in  the  raw 
water,  and  when  so  used  the  effluent  is  not  in  the  slightest  degree  im- 
pregnated with  it. 

Sixth — Filter  companies  are  prepared  to  guarantee  the  perfect  and 
successful  working  of  mechanical  filters,  rendering  the  waters  of  the 
Sacramento  River  clear  and  sparkling,  and  showing  a  bacterial  reduc- 
tion of  97  or  98  per  cent. 

Seventh — -The  City  of  Sacramento,  instead  of  continuing  to  supply 
its  inhabitants  with  raw  water  with  all  its  impurities,  should  provide 
water  that  is  pure,  clear  and  sparkling.  To  obtain  such  a  sup])ly  from 
whatever  source  involves  the  expenditure  of  a  large  sum  of  money  ;  but 
the  end  justifies  the  means,  and  the  sum  necessary  is  small  compared 
with  what  other  cities  of  equal  importance  have  to  expend  for  similar 
purposes.  The  estimated  expense,  i.  e.,  $3.37  per  million  gallons,  for 
pumping,  filtering  and  purifying  the  river  water,  will  be  nearly  absorbed 
by  the  greater  economy  in  operating  the  new  plant,  jMOvided  our  recom- 
mendations are  carried  out,  and  onh'  high  class  pumping  engines,  boil- 
ers, exhaust  steam  heaters,  surface  condensers  and  fuel  economizers  be 
installed,  and  that  crude  oil  instead  of  coal  be  used  as  fuel  tmder  the 
boilers. 

Eighth — The  building  and  equipping  of  the  pro])Osed  pumping  and 
filtration  plant,  which  is  an  ideal  and  modern  plant  in  all  details,  upon 
the  new  site  selected,  would  be  a  wise  expenditure  of  money,  a  safe, 
practical  and  economical  solution  of  the  problem  of  a  clear  and  pure 
water  supply  for  the  City  of  Sacramento,  for  all  future  time.  Respect- 
fully submitted, 

Sacramento,  March  27,  1901, 

THOMAS    B.  HALL, 
WM.  J.  HASSETT. 
TOM  SCOTT 
Committee  on  Sacramento  River  Water. 
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Report  of  Walter  Wagner,  Consulting:  Engineer,  for  a  New 
Water  Works  and  Filtration  Plant. 

CHICAGO.  111.,  February  14,  1901. 

Committee  on  Water  Purification  of  the  City  of  Sacramento,  Cal. — 
Gentlemen :  The  undersigned  having  been  engaged  by  your  honor- 
able body  to  design  a  new  pumping  station  combined  with  a  water  puri- 
fication plant,  the  source  of  supply  to  be  the  Sacramento  River,  rc- 
spectuflly  reports  as  follows  : 

In  order  to  obtain  the  necessary  ground  space  for  an  installation 
designed  according  to  the  best  present  knowledge  of  the  art  of  filtra- 
tion, large  enough  for  the  present  requirements  and  with  facilities  tor 
such  increase  as  the  future  may  demand,  your  iionorable  body  in- 
structed the  undersigned  to  locate  the  new  works  on  the  east  bank  of 
the  Sacramento  River  and  about  1700  feet  north  of  the  north  line  of  1 
Street.  The  general  features  and  capacities  of  the  new  works  are  as 
follows : 

Low  service  pumping  machinery  will  take  the  water  from  the  river 
and  deliver  same  into  settling  tanks.  The  water  level  in  the  settling 
tanks  will  be  at  an  elevation  of  forty  feet  above  datum.  Low  water 
in  the  river  being  seven  feet  above  datum,  these  pumps  will,  therefore, 
work  against  a  maximum  head  of  thirty-three  feet,  exclusive  of  friction 
in  the  pipes.  From  these  settling  tanks  the  water  flows  by  gravity  to 
the  filters  and  through  the  filters.  The  filtered  water  is  collected  in  a 
clear  water  basin,  of  capacity  of  1,000.000  gallons,  situated  directly  be- 
low the  filters.  The  high  service  or  city  pumps  take  the  filtered  water 
from  the  clear  water  basin  and  force  it  into  the  city  mains. 

The  pumping  record  of  your  Chief  Engineer.  Mr.  Wolf,  shows  a 
maximum  daily  pumpage  of  8.376,000  gallons  pumped  in  July,  1899,  and 
an  extreme  pumping  for  a  period  of  about  four  hours  at  the  rate  of 
1 1 .000.000  gallons  per  twenty-four  hours.  It  is,  therefore,  safe  to  assume 
that  a  water  works  plant  with  a  daily  capacity  of  10,000.000  gallons, 
with  all  apparatus  in  duplicate,  will  be  sufficient  for  the  present  needs 
of  the  city;  but,  in  order  to  save  money  at  a  future  time  when  an  in- 
crease becomes  necessary,  it  seems  advisable  to  make  the  buildings 
large  enough  to  be  able  to  double  the  pumping  capacity  without  the 
necessity  of  changing  or  adding  to  the  buildings. 

The  filter  plant  is  designed  for  a  daily  capacity  of  12.000,000  gallons 
that  is,  2.000.000  gallons  above  the  pumping  capacity,  which  is  neces- 
sary, as  there  are  always  one  or  more  filters  out  of  service  during  the 
process  of  washing.  The  filter  house  is  designed  to  ultimately  house 
thirty-two  (32)  filter  units,  with  a  capacity  of  16.000,000  gallons  per 
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twenty-four  hours ;  and  the  scltUng  tanks  will  be  put  in  large  enough 
to  contain  three  (3)  hours'  subsidence  at  the  rate  of  16,000,000  gallons 
per  day,  or  4.8  hours  at  the  rate  of  10,000,000  gallons  per  day. 

As  there  is  great  advantage  in  the  method  of  operating  to  have  the 
settling  tanks  in  three  units,  and  as  there  is  a  great  saving  in  first  cost 
to  make  the  settling  tanks  as  large  as  practically  convenient  for  a  given 
capacity,  the  writer  thinks  himself  justified  in  advocating  three  settling 
tanks  large  enough  to  handle  16,000,000  gallons  per  day  with  a  three 
hours'  subsidence,  which  is  the  limit  of  time  to  economically  handle  the 
Sacramento  River  water ;  and  which  will  give  the  great  advantage  of  a 
much  longer  period  of  subsidence  for  many  years  to  come. 

The  reasons  why  the  writer  advocates  in  his  present  plans  steel 
settling  tanks  in  lieu  of  a  masonry  reservoir  are  based  on  local  conditions 
as  regards  economy  of  construction  and  facilities  for  operation. 

As  will  be  seen  from  the  accompanying  plans,  the  building  site  has 
an  average  elevation  of  seventeen  feet  above  datum ;  that  is,  it  is  four- 
teen feet  lower  than  the  top  of  the  levee;  the  soil  is  very  unfavorable  to 
sustain  heavy  masonry  work,  such  as  would  be  required  to  bring  the 
top  of  the  settling  reservoir  about  nine  feet  above  the  levee.  .\  masonr> 
construction  would  cost  at  least  $20,000  more  than  the  ])rescnt  de- 
sign, and  even  then  could  hardly  be  considered  as  absolutely  safe  against 
irregular  settling,  which  would  mean  annoying  leaks,  contaminating  the 
water  in  the  clear  well,  thus  endangering  the  entire  purification  plan. 

The  life  of  these  steel  settling  tanks  can  be  safely  calculated  to  be 
at  least  fifty  (50)  years,  as  their  bottoms  are  entirely  covered  with  ce- 
ment inside  and  outside,  preventing  all  abrasion  from  rust  or  wear ;  and 
their  sides,  being  always  accessible,  can  be  kept  well  painted. 

From  the  accompanying  specifications  and  estimates  it  will  be  seen 
that  a  very  large  portion  of  the  cost  of  construction  goes  to  provide  for 
preliminary  sedimentation,  but  every  dollar  spent  for  that  part  of  the 
work  is  well  invested.  It  is  to-day  a  well-known  fact  to  every  filter  en- 
gineer that  there  is  no  filter  which  will  handle  satisfactorily  and  econom- 
ically a  muddy  water  such  as  the  Sacramento  River  water  during  the 
rainy  season,  and  that  such  waters  must  first  undergo  a  settling  pro- 
cess, assisted  by  coagulation.  The  writer  collected  some  samples  of  the 
river  water  during  his  recent  visit  to  your  city  (taken  on  January  5, 
iQOi.  when  the  river  was  nineteen  feet  above  datum  and  still  rising,  and 
the  water  about  as  nniddy  as  it  ever  was  or  will  be).  This  water  contained 
two  thousand  (2000)  parts  per  million  of  matter  in  suspension,  of  which 
sixty  (60)  per  cent  had  settled  after  three  hours  of  plain  subsidence  : 
and  when  assisted  with  a  small  amount  of  alum,  the  water  appeared  in 
good  shape  to  he  successfully  handled  by  a  filter. 
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APPROXIMATE  ESTIMATED  COST  OF  BUILDINGS  AND 

MACHINERY. 


Filling  in  and  i^rading   $4,500 

Filter  house,  with  clear  well   35,000 

Pump  house    24.000 

Boiler  house,  office,  etc   8,000 

Chimney    5.000 

Pump  foundations   5.800 

Boiler  foundations   1 .800 

Foundation     and  surrounding 

walls  for  settling  tank?   17.900 

Storage  shed   1.000 


Total  for  buildings    .Sio,v<xx) 

Two  10.000,000  gallon  high  serv- 
ice pumps    S70.000 

One  10.000,000  gallon  low  service 

pump    20.000 

One  10.000.000  gallon  centrifugal 
pump,  with  engine  and  elec- 
tric tnotor    10.000 

Four  150  horse  power  water  tube 
boilers,  with  all  necessary 
feed  pumps,  pipes  and  flues, 
all  set  up   15.000 

Three  settling  tanks,  with  all 
pipes  and  valves  to  connect 
with  pumps  and  filters   45-000 

Pipes  and  valves  from  river  to 
pumps  and  from  pumps  to 
main  on  I  .Street    18.000 

Complete  filter  plant  of  12,000.000 

gallons  capacity    108.000 


Total  for  machinery   $286,000 


Grand  total    $381^.000 


The  above  estimate  can  be  considered  as  absolutely  safe,  and  there 
is  no  doubt  but  that  the  total  will  be  found  considerably  lower  after  bids 
are  called  for,  based  on  more  complete,  detailed  drawrings  and  specifica- 
tions. 


—  59  — 


The  cost  of  filtering  10,000,000  gallons  of  water  per  day,  if  same 
is  done  in  conjunction  with  the  pumping  station  and  under  the  super- 
vision of  the  Chief  Engineer  of  the  Water  Works,  will  consist  of  the 
following  items : 

Steam  required  for  low  service  pump,  1260  pounds  per  hour,  or 
24x1260 — 30.240  pounds  per  day,  equal  to  3780  pounds  of  coal  per  day 
at  an  evaporation  of  one  to  eight ;  or,  at  $4  a  ton  for  coal,  the  cost  of 
low  service  pumping  would  be  $7.56  per  day. 

There  will  be  needed  the  attention  of  one  man,  or  three  men  per 
twenty-four  hours,  with  a  salary  of  $2.50  per  day,  or  $7.50  for  the  three 
men. 

The  amount  of  alum  used  will  average  one-half  (h)  a  grain  per  gal- 
lon of  water,  or  700  pounds  for  10,000,000  gallons.  The  cost  of  sulphate 
of  alumina  laid  down  at  Sacramento  will  not  exceed  $1.80  per  hun- 
dred, or  $12.60  for  700  pounds. 

The  total  extra  expense  for  filtering  would,  therefore,  be  $27.66  per 
10,000,000  gallons,  or  $2.77  for  every  million  gallons  filtered.  The  re- 
pairs on  a  filter  plant  are  nothing,  as  has  been  proven  by  many  years 
of  practical  experience ;  and  the  above  cost  of  $2.77  will  in  reality  be 
less,  as  there  will  be  a  saving  in  the  reduced  amount  of  steam  used  by 
the  high  service  pumps,  which  will  take  water  from  the  clear  well  with- 
out any  suction  lift  and  will  work  against  a  reduced  pressure,  as  the  fil- 
tered water  will  considerably  reduce  friction  in  the  city  mains.  There 
will  also  be  less  repair  on  the  very  expensive  high  service  engines  work- 
ing with  filtered  water  as  compared  with  the  present  conditions. 

In  most  places  where  filters  have  been  put  in,  practice  has  proved 
that  it  is  more  economical  in  the  long  run  to  handle  filtered  water  than 
raw  river  water,  and  that  a  filter  plant  is  not  alone  a  sanitary  improve- 
ment, but  a  decided  success  financially.'  Respectfully  submitted, 

WALTER  WAGNER. 

General  Description  and  Specifications  of  all  Machinery,  Piping  and 
Apparatus  (exclusive  of  Building;  and  Foundations)  entering  into  the 
Construction  of  the  Water  Works  and  Filtration  Plant, 

(i)  INTAKE. 

There  will  be  two  separate  thirtj'-six  inch  intakes,  provided  with 
foot  valves  and  swinging  joints,  to  raise  or  lower  same  according  to  the 
stage  of  the  river,  similar  to  those  now  in  use. 

(2)  LOW  SERVICE  PUMPS. 

There  will  be  installed  two  low  service  pumping  apparatus,  each  to 
be  of  10,000,000  gallons  capacity,  with  all  piping  so  arranged  as  to  put 
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in  place  a  third  one  when  required.  Tliese  pumps  will  have  to  work 
against  a  head  of  thirty-three  feet  at  low  water  and  thirteen  feet  at  high 
water.  When  the  river  is  high  and  muddy  and  the  head  against  which 
the  pump  will  have  to  work  very  low,  a  centrifugal  pump,  driven  by  an 
economical  compound  engine  or  an  electric  motor,  is  the  most  adapt- 
able, but  would  not  be  very  economical  at  low  water,  at  which  time  a 
horizontal,  compound  pumping  engine  would  give  the  best  results.  It 
is,  therefore,  the  intention  to  put  in  both  styles  of  pump,  each  capable  of 
working  under  each  condition  ;  one  10,000.000  gallon  centrifugal  pumj) 
with  a  compound  engine  and  an  electric  motor,  and  one  10.000.000  gal- 
ion  horizontal  compound  pumping  engine,  together  with  all  necessary 
condensing  apparatus,  air  pumps,  pipes  and  valves  :  the  duty  of  the  cen- 
trifugal pump  to  be  75,000,000  foot  pounds  per  1000  jjounds  of  dry 
steam  and  the  duty  of  the  horizontal  compound  pumping  engine  shall 
be  90,000,000  foot  pounds  per  1000  pounds  of  dry  steam. 

(3)  HIGH  SERN  ICR  TLWIPS. 

There  will  be  installed  two  vertical  triple  expansion  pumping  en- 
gines, each  of  a  capacity  of  10,000,000  gallons  per  twenty-four  hours 
and  with  a  duty  of  135,000,000  foot  pounds  per  1000  pounds  of  dry 
steam.  These  pumps  will  receive  the  water  from  the  clear  well  under  a 
slight  head ;  that  is,  without  any  suction  lift,  and  deliver  same  into  the 
city  main  under  a  head  of  100  pounds  for  domestic  service  and  a  head 
of  150  pounds  for  fire  service.  The  piping  shall  be  so  arranged  that  four 
pumps  can  ultimately  be  placed.  The  exhaust  steam  from  these  pumps 
shall  first  pass  through  heaters,  from  there  to  surface  condensers  lo- 
cated in  the  suction  of  the  pumps  ;  each  pump  to  have  its  own  stiam  pipe 
from  the  boilers  and  its  separate  heater  condenser  and  air  and  feed 
pumps.  Ail  condensed  steam  shall  pass  through  an  oil  separator  of  ap- 
proved pattern,  from  where  the  boiler  teed  pumps  will  take  their  suc- 
tion. The  suction  of  these  pumps  will  also  be  connected  with  the  suc- 
tion from  the  intake,  so  as  to  enable  these  pumps  to  take  water  direct 
from  the  river  if  desired. 

(4)  iU)ILER  PLANT. 
The  necessary  horse  powers  required  for  tlie  above  pumps  can  be 
figured  out  as  follows  : 

Low  service  pumps,  maxinunn  head,  including  friction  forty  feet, 
delivery  10.000.000  gallons  per  twenty-four  hours. 
F-^rse  power  of  work  done  by  the  water  end 
10.000.000x8.3x40    70  H.  P. 


1440x33.000 
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This  pump  will  require  about  eighteen  (i8)  pounds  of  dry  steam  per 
horse  power  per  hour. 

The  high  service  pump  will  work  against  a  head  of  loo  feet  for  do- 
mestic service,  which  would  require  per  10,000,000  gallons  for  twenty- 
four  hours  the  following  number  of  horse  powers  at  the  water  end  : 
10,000,000x8.3x100  175  H.  P. 


1440x33,000 

And  as  this  pump  requires  about  thirteen  pounds  of  steam  per 
horse  power  an  hour,  there  would  be  175x13 — 2275  pounds  of  steam — 
required  for  every  hour.  By  adding  both  results  we  obtain  1260,  2275, 
3535  pounds  of  dry  steam  per  hour  to  pump  at  the  rate  of  10,000,000 
gallons  per  day. 

The  commercial  horse  ])o\ver  for  i)oilers  is  generally  accepted  to  be 
an  evaporation  of  thirty  pounds  per  hour.  According  to  this,  the  re- 
quired boiler  horse  powers  would  be 

3535    [18H.  P. 


30 

It  is,  however,  a  well-known  fact  that  iill  these  guarantees  of  the 
pump  manufacturers  and  boilermakers  are  seldom  obtained  in  practice 
for  any  considerable  period  of  time :  and  as  it  is,  furthermore,  bad  prac- 
tice to  run  a  boiler  at  its  utmost  capacity  (and  some  steam  will  also  be 
used  for  other  purposes,  as,  for  instance,  the  filter  agitators,  auxiliary 
air  pumps,  boiler  feed  pumps,  etc.),  it  is  safe  to  assume  that  for  general 
practice  there  should  be  two  boilers  of  150  horse  power  norninal  capacity 
continuously  under  fire,  with  another  battery  of  two  as  a  reserve.  There 
should,  therefore,  be  installed  at  the  present  time  four  (4)  water  tube 
boilers,  each  to  have  about  1500  square  feet  of  heating  service,  with  a 
working  pressure  of  175  pounds,  together  with  a  duplicate  set  of  boiler 
feet  pumps. 

(5)  SETTLING  TANKS. 

There  will  be  three  (3)  settling  tanks,  each  to  be  75  feet  in  diameter 
by  twenty  feet  high,  with  a  combined  capacity  of  2,000,000  gallons.  Two 
of  the  tanks  will  be  used  for  plain  subsidence;  the  third  tank  for  subsi- 
dence assisted  by  coagulation.  The  piping  between  the  low  service 
pumps  and  the  tanks,  between  the  tanks  themselves  and  between  the 
tanks  and  the  filters  shall  be  so  arranged  that  the  tanks  can  be  either 
tun  in  series  or  in  multiples,  and  that  either  tank  can  be  put  out  of  serv- 
ice without  interfering  with  the  remaining  tanks,  all   substantiallv  as 
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shown  in  accompanying  plans.  The  bottom  of  each  tank  is  provided 
with  a  system  of  drain  tile  pipes,  having  holes  in  their  upper  sides:  all 
pipes  imbedded  in  concrete  to  present  a  smooth,  finished  surface.  These 
drain  pipes  are  arranged  in  four  independent  quarter  sections,  each 
section  having  its  own  blow  off  valve  at  the  outside  of  the  tanks,  close 
to  the  bottom  of  same.  In  this  manner  it  will  be  possible  to  blow  off  the 
accumulated  sediment  without  interfering  with  the  continuous  operation 
of  the  tanks,  and  at  any  stage  of  the  river ;  thus  saving  all  labor  which 
would  be  required  if  the  tanks  had  to  be  cleansed  by  emptying  same. 

(6)   FILTER  PLANT. 

The  filter  plant  is  calculated  to  deliver  12,000,000  gallons  of  ])ure, 
wholesome  water  each  twenty-four  hours,  at  a  rate  of  filtration  of  123,- 
000,000  gallons  per  acre  in  twenty-four  hours,  which  rate  has  been  dem- 
onstrated by  practical  experience  to  be  perfectly  safe  for  water  similar  to 
that  of  the  Sacramento  River  after  being  allowed  to  settle  and  being 
treated  with  a  coagulant  for  fully  three  hours  before  passing  to  the  sand 
bed.  The  writer  was  engaged  during  February  and  March,  1899,  mak- 
ing practical  tests  concerning  the  feasibility  of  filtering  this  water  and 
these  tests  have  proved  conclusively  that  a  method  of  filtration  as  be- 
low mapped  out  will  guarantee  perfect  results. 

The  combined  filtering  area  will  be  4241  square  feet,  divided  into 
twenty-four  (24)  units  of  176.7  square  feet  each;  each  unit  being,  there- 
fore, fifteen  feet  inside  diameter,  having  a  capacity  of  500,000  gallons 
per  twenty-four  (24)  hourS.  In  a  plant  of  this  size  it  would  not  be  good 
policy  to  make  larger  units,  even  if  in  that  way  money  could  be  saved 
in  first  cost,  as  the  shutting  off  of  one  or  more  units  during  the  period  of 
washing  would  unduly  reduce  the  combined  delivery  of  the  plant. 

The  filter  tanks  will  be  made  of  California  redwood,  the  best  ma- 
terial known  for  this  purpose. 

The  filtering  material  will  be  four  (4)  feet  deep  and  will  consist  of 
specially  mined  sand  composed  almost  entirely  of  silica,  with  grains  uni- 
form in  size  and  shape. 

The  filters  must  be  equipped  with  mechanical  stirring  devices,  in 
order  to  thoroughly  stir  up  the  sand  during  the  process  of  cleansing  and 
also  to  allow  the  top  layer  alone  to  be  furrowed,  in  order  to  break  up 
the  top  crust,  if  desired.  There  will  be  installed  an  electric  motor  for 
driving  these  agitating  devices. 

Each  filter  will  be  provided  with  controlling  devices  for  both  the 
inlet  and  outlet. 

Two  (2)  tanks,  ten  feet  in  diameter  by  ten  feet  high,  to  make  the 
coagulant  solution,  will  be  placed  where  shown  on  plans ;  with  duplicate 
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acid-proof  solution  pumps  and  all  necessary  connections  to  feed  the 
coagulant  where  required. 

The  filters  must  be  connected  with  the  raw  water  supply  pipe,  the 
pure  water  wash  main  and  the  waste  pipe.  Everything  pertaining  to 
the  operation  of  the  filter  plant  inside  of  the  filter  building,  with  the  ex- 
ception of  the  operating  platform,  building  and  foundations,  necessary 
to  put  the  plant  in  operation,  must  be  furnished  by  the  filter  contractor. 

(7)  PIPING. 

A  thirty-six  inch  steel  riveted  pipe  will  connect  the  intakes  with  the 
suctions  of  all  the  pumps,  as  shown  on  plans ;  two  branches  will  cqnnect 
with  the  clear  well  in  the  filter  house.  All  valves  must  be  provided  with 
by-pass  valves.  The  delivery  of  the  high  service  pumps  must  be  con- 
nected with  the  present  main  on  I  Street  with  a  thirty-six  inch  steel  riv- 
eted pipe ;  the  approximate  length  of  this  main  between  the  pumping 
station  and  I  Street  is  about  1700  feet. 

General  Description  and  Specifications  of  Building  and  Foundations. 

It  is  not  the  intent  of  these  specifications  to  enter  specifically  into 
all  the  details  of  construction,  but  only  to  be  a  guide  and  explanation  for 
the  accompanying  plans,  to  enable  contractors  to  give  approximate  es- 
timates on  the  work  to  be  done. 

(i)  GRADING  AND  EXCAVATIN(3. 

The  excavation  and  grading  shall  be  done  in  accordance  with  tiiese 
plans  and  the  lines  and  grades  which  will  be  furnished.  The  excavation 
will  consist  in  grading  the  surface  of  the  ground  where  the  building  and 
settling  tanks  will  be  located,  and  the  excavation  of  the  trenches  for  the 
piling  and  foundations  of  the  building  walls.  The  excavated  earth  shall 
be  used  for  the  fills.  The  rest  of  the  material  for  fills  can  probably  be 
taken  from  the  river  bed.  All  fills  shall  be  carried  up  in  level  layers  not 
exceeding  four  inches  in  thickness  when  applied  ;  every  layer  to  be  thor- 
oughly rolled  with  heavy  grooved  rollers  or  rammed  well  and  solidly 
with  heavy  rammers  and  watered  more  or  less  if  required.  A  fill  will 
have  to  be  made  about  fifty  (50)  feet  wide  along  the  south  front  of  the 
works  and  around  the  east  side  and  north  side  of  the  boiler  house ;  also 
the  floor  under  the  boiler  house,  office  and  repair  shop  will  have  to  be 
filled  up  to  grade. 

(2)  PILING. 

The  piles  must  not  measure  less  than  nine  (9)  inches  on  top :  must 
be  straight  and  clear,  of  bark  and  projecting  limbs.    The  piles  shall  be 
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(lri\  i.-ii  until  tlicy  sink  not  more  than  tliree-fourths  of  an  incli  under  each 
blow  from  a  iJ(X)-pound  hammer  falling  twenty  {20)  feet.  The  founda- 
tions for  the  settling  tanks  arc  made  by  laying  round  timbers,  one  foot 
apart,  on  concrete;  the  space  between  the  timbers  being  laid  with  con- 
crete and  filled  to  about  six  inches  above  top  of  logs. 

(3)  COXCRKTE  M.ASONRN  . 

The  concrete  shall  be  made  by  mixing  cement,  sand  and  clean 
screened  gravel  or  broken  stone,  and  water.  The  cement  used  shall  ht 
the  best  quality  Portland  cement.  The  gravel  or  broken  stone  used  shall 
have  no  dimensions  greater  than  two  inches.  The  sand  used  shall  be 
clean,  coarse,  sharp  and  free  from  foreign  matter.  The  proportions  of 
the  cement,  sand  and  gravel  or  broken  stone  used  in  making  the  con- 
crete shall  be  by  measure,  one  part  of  cement,  two  parts  of  sand  and  four 
parts  of  gravel  or  broken  stone.  The  mixing  of  the  concrete  shall  be  in 
suitable  beds  or  by  machinery,  in  a  manner  satisfactory  to  the  engineer 
in  charge.  .After  the  materials  are  wet  and  mixed,  the  work  of  placing 
must  proceed  rapidly  until  the  whole  batch  is  in  place  and  thoroughly 
rammed  or  rolled.  The  placing  of  the  concrete  may  be  from  barrows 
or  buckets,  by  dumping  directly  into  the  forms  or  through  chutes,  as  the 
<fngineer  may  from  time  to  time  determine.  The  consistency  of  the 
mixture  shall  be  such  as  to  insure  complete  filling  of  the  forms ;  and,  in 
general,  the  entire  operation  of  placing,  and  the  consistency  of  the  mix- 
ture are  to  be  determined  by  the  engineer  as  circumstances  seem  to  re- 
'quire.  When  the  filling  of  any  particular  section  is  finished  for  the 
time  be.ng.  tin:  concrete  must  not  be  worked  upon  or  walked  on  until 
set.  All  unfinished  surfaces,  as  the  work  progresses,  shall  be  left  so  as 
to  in'-ure  the  besr  possible  junction  with  that  which  is  to  follow,  and  no 
work  that  is  set  ."-hall  be  built  upon  until  it  is  thoroughly  cleaned  and 
washed  and,  when  required,  plastered  with  a  thin  coat  of  mortar.  All 
surfaces  shail  bf  kept  moist  by  sprinkling  or  othenvise,  and  shall  be 
shaded  from  the  sun  for  not  less  than  one  week  after  finishing. 

The  mortar  shall  be  made  by  mixing  one  part  by  measure  of  ce- 
ment to  two  ])arts  o*  sand  and  a  suitable  quantity  of  water.  Satisfactory 
tnoulds.  centers  and  jjlanks  or  boards  for  curbing  shall  be  furnished  by 
the  conlractor.  Moulds  and  centers  shall  be  true  in  form,  smooth  and 
well  braced. 

Portland  cement  concrete  shall  be  used  for  all  foundations,  etc.. 
with  the  exception  of  floors  in  buildings,  bottom  of  clear  well  and  foun- 
dation of  settling  tanks  where  Rosendale  cement,  or  some  other  brand 
ec|ually  as  good,  may  be  used. 
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All  exposed  surfaces  of  tlic  concrete  masonry  of  the  clear  water 
well  shall  be  plastered  with  a  coat  of  Portland  cement  mortar  one-half 
inch  thick,  well  troweled  down  and  floated,  so  as  to  leave  the  entire  sur- 
face smooth  and  true  to  line,  said  plaster  to  be  applied  as  soon  as  pos- 
sible after  the  completion  of  the  masonry.  The  exposed  surfaces  of  all 
other  concrete  masonry  and  concrete  floors  of  the  building  shall,  when 
completed,  be  left  smooth  and  true  to  line  and  grade. 

Any  pipe,  castings,  bolts  or  anchors  belonging  to  the  pump,  engine, 
piping,  filters  and  their  auxiliaries,  which  it  may  be  necessary  to  place  in 
the  masonry  as  shown  on  plans,  will  be  furnished  to  the  contractor  and 
shall  be  set  by  him. 

(4)  STONE  WORK. 

All  stone  for  doors  to  be  granite,  and  window  sills  shall  be  sand 
stone  from  approved  quarries,  sound,  of  uniform  color  and  texture,  and 
free  from  discolorations  and  seams.  All  visible  rock  face  shall  be  free 
from  drill  holes  or  tool  marks. 

(5)  BRICK  MASONRY. 

All  walls  shall  be  built  of  hard  bricks;  no  soft  or  otherwise  defec- 
tive brick  is  to  be  used  in  any  portion  of  the  work.  The  brick  to  be 
carefully  culled  and  the  outside  and  inside  faces  of  the  buildings  laid 
of  such  brick  as  will  produce  a  good  uniform  color  throughout  the 
work. 

All  brick  work  below  grade,  which  is  taken  at  thirty-one  feet  above 
city  datum,  and  up  to  a  point  twelve  inches  above  grade,  shall  be  laid  in 
cement  mortar  composed  of  one  part  Portland  cement,  or  cement 
equally  as  good,  and  three  parts  of  clean,  sharp,  coarse,  screened  sand. 
Balance  of  brick  work  in  the  building  to  be  laid  in  mortar  composed  of 
one  part  cement  to  eight  parts  of  lime  mortar  composed  of  lime  paste 
and  an  approved  quantity  of  clean,  sharp  sand.  All  to  be  kept  under 
cover  and  well  protected  from  moisture  before  being  used.  The  lime 
paste  to  be  used  in  this  mortar  shall  be  slacked  not  less  than  two  weeks 
in  advance,  and  the  cement  is  to  be  added  only  as  the  mortar  is  required 
for  use. 

All  brick  shall  be  well  wet  before  laying  and  laid  with  close  joints. 
Each  brick  shall  be  laid  in  full  bed  of  mortar,  and  all  interstices  flushed 
full  of  mortar  without  grouting.  The  brick  work  shall  be  thoroughly 
bonded ;  each  sixth  course  to  be  a  heading  course  of  whole  brick,  ex- 
tending through  the  entire  thickness  of  wall.  All  exposed  mortar  joints 
inside  to  be  struck  smooth  and  even  and  all  exterior  joints  to  be  jointed 
with  tool.   When  necessary  to  bring  any  joint  to  the  required  height, 
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slipped  courses  shall  be  formed,  as  in  no  case  are  face  joints  to  be  more 
than  one-quarter  inch  in  thickness. 

Arches  shall  be  turned  over  all  openings  for  windows  or  doors,  or 
wliere  shown  on  plans,  and  all  centers  must  be  left  in  place  until  the 
brick  work  has  set  sufficiently  to  warrant  removal. 

All  necessary  iron  wail  plates  for  supporting  roof  trusses  and  gird- 
ers for  platform,  and  iron  base  plates  for  posts,  shall  be  furnished  and 
placed  by  contractor.  All  plates  to  be  solidly  bedded,  true  and  level  to 
line  and  grade,  in  Portland  cement  mortar.  The  contractor  shall  also 
furnish  and  build  in  all  anchors  and  clamps  of  tarred  iron  necessary  to 
the  work.  All  pudlock  holes  to  be  neatly  filled  with  brick  of  the  proper 
color. 

Only  skilled  masons  shall  be  employed  in  the  work.  On  comple- 
tion of  the  work,  the  entire  exterior  of  the  buildings  is  to  be  cleaned 
down  with  dilute  muriatic  acid  and  water.  Care  must  be  taken  not  to 
wash  mortar  joints  with  acid,  and  not  to  let  acid  run  on  stone.  Point 
up  under  sills  and  wherever  required,  and  leave  the  work  in  a  finished 
and  complete  state  in  all  respects. 

(6)  ROOF. 

The  roof  of  the  filter  house  is  supported  by  steel  beam  posts,  with 
steel  beam  girders  on  which  rest  the  wooden  roof  joists.  These  joists 
carry  a  ceiling  consisting  of  one  inch  dressed  boarding.  The  roof  itself 
is  a  tar  and  gravel  roof.  The  monitor  on  the  roof  shall  be  constructed 
of  good  pine  timber,  planed  on  all  exposed  surfaces. 

The  roofs  over  the  pump  house  and  boiler  house  arc  iron  truss 
roofs,  covered  with  one  and  one-quarter  (i^)  inch  tongued  and  grooved 
boarding,  planed  on  the  under  exposed  side  and  covered  with  No.  26 
galvanized  iron. 

All  roofs  are  provided  with  monitors,  as  indicated  on  plans,  with 
a  special  skylight  placed  over  the  repair  shop. 

Trusses  shall  be  supported  on  building  walls  on  heavy  cast  iron 
plates  and  be  anchored  to  walls  with  bolts  and  washers  built  into  walls. 
The  contractor  shall  provide  and  set  all  flashings  necessary  to  make 
the  roof  water-tight  and  all  galvanized  iron  gutters  and  leaders. 

(7)   FLOORS  AND  PLATFORMS. 

The  floor  of  the  filter  house  rests  on  steel  "1"  beams  of  such  dimen- 
sions and  weights  as  indicated  on  ])lans  and  wooden  joists,  covered  all 
over  with  the  exception  of  the  spaces  occupied  by  the  filter  tanks,  with 
two-inch  dressed,  tongued  and  grooved  pine  flooring. 

Operating  platform  around  filters  and  along  the  settling  tanks  to 
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be  constructed  and  framed  as  indicated  on  plans ;  covered  with  two-inch 
dressed,  tongued  and  grooved  pine  flooring  and  provided  with  one  and 
one-half  (i^)  inch  wrought  iron  pipe  railing  and  wooden  stairs,  all  as 
shown  on  plans. 

A  similar  platform  will  be  constructed  around  the  high  service  en- 
gines, supported  on  cast  iron  posts  and  steel  beams  and  provided  with 
the  necessary  stairs  and  railings. 

(8)  WINDOWS  AND  DOORS. 

All  door  frames  shall  be  of  first  quality  pine,  of  customary  construc- 
tion ;  the  large  doors  are  to  be  double  doors. 

Window  frames  shall  be  box  frames  with  the  exception  of  the 
frames  in  the  monitor  and  the  upper  half  of  the  windows  of  pump  house 
and  boiler  house.  The  window  frames  in  the  monitor  to  be  fitted  with 
swing  sash,  as  shown.  All  double  hung  windows  to  be  provided  with 
strong  turned  iron  sash  pulleys,  sash  cords  and  round  weights. 

All  frames  for  doors  and  windows  shall  be  given  a  heavy  coat  of 
paint  before  being  placed  in  position.  The  sashes  are  of  first  quality 
white  pine,  divided  into  lights  as  shown  on  the  plans,  and  glazed  with 
second  quality,  double  thick  American  glass. 

(9)  PAINTING. 

The  contractor  shall  furnish  all  material  and  all  labor  for  the  neces- 
sary painting  and  oiling  of  the  building. 

All  door  and  window  frames,  sash  and  doors  in  the  buiklings,  the 
exposed  inner  surface  of  roof  or  ceiling  shall  be  painted  with  two  coats 
of  lead  and  oil  paint  of  a  color  satisfactory  to  the  engineer.  All  iron 
work  is  to  be  given  one  coat  of  paint  before  being  set  in  place  and  one 
coat  after  it  is  in  position  ;  but  no  cast  iron  shall  be  painted  until  it  has 
been  insp"5cted  by  the  engineer. 

Report  of  Committee  No.  4. 

SACRAMENTO.  Cal..  September  ii,  1900. 

To  the  Citizens'  Water  Investigation  Committee  of  the  City  of 
Sacramento — Gentlemen :  Your  committee  appointed  to  investigate 
the  proposition  of  obtaining  a  supply  of  water  for  this  city  in  the  delta 
at  the  confluence  of  the  Sacramento  and  American  Rivers,  respectfully 
reports  as  follows : 

Guided  by  the  recommendations  of  coni]:>etent  engineers,  tests 
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were  made  in  said  locality  by  boring  lour  wells  to  a  depth  of  6o,  68,  "JZ 
and  106  feet,  respectively,  and  while  in  each  of  them  a  supply  of  water 
was  found  sufficient  in  quantity,  the  quality  of  the  water  throughout 
was  such  as  to  preclude  the  possibility  of  its  being  entertained  for  a  sup- 
ply for  this  city. 

We  herewith  annex  report  of  Mr.  Howard  Stillnian  showing  the 
analysis  of  the  water  of  each  w-ell  at  different  depths,  also  a  diagram 
showing  the  formation  of  the  soil  throughout.  All  of  which  being  un- 
favorable and  there  being-  no  reasonable  chance  of  remedj'ing  these  un- 
favoral)!-:  conditions,  we  respectfully  recommend  that  said  proposition 
be  abandoned. 

The  total  area  of  lands  definitely  secured  by  bond  and  lease  for  a 
period  extending  to  July  i,  1901,  would  have  been  sufficient  for  all  rea- 
sonable requirements  in  case  this  supply  should  have  proven  desirable: 
these  lands  are,  therefore,  still  available  for  other  purposes  in  comiec- 
tion  with  the  water  proposition  should  they  be  found  useful  or  neces- 
sary.  The  total  expense  of  our  investigation  is  as  follows : 

Cost  of  bonding  and  leasing  lands  $280  00 

Cost  of  boring  four  wells,  including  lal)or  and 

materials    237  20 

Cost  of  analyses   48  00 


Total  S565  20 

Respectfully  submitted. 

P.    C.    DRESCHER  (Chairman). 
J.  H.  ARNOLD, 
THOS.  R.  H.XLL. 
HERMAN  H  .  GRAU. 
Conmiittee  on  Supjjly  of  Water  from  Delta  near  confluence  of  Ameri- 
can and  Sacramento  Rivers. 


Report  of  Committee  on  American  River. 

SACRAMENTO,  Cal.,  June  i.  1900. 

Hon.  L.  Tozer  (Chairman)  and  Members  of  the  Citizens"  \\  ater 
Investigation  Committee  of  the  City  of  Sacramento — Gentemen :  The 
investigation  of  the  feasibility  of  a  supply  of  water  for  the  City  of  Sacra- 
mento to  be  taken  from  the  American  River  and  its  tributaries,  referred 
to  vour  Committee  on  American  River,  having  been  concluded,  the 
said  committee  respectfully  submits  its  report  as  follow  s : 
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Two  propositions  were  made  and  carefully  considered,  to  wit :  Tliat 
of  the  North  Fork  Ditch  Company  and  that  of  Mr.  Wm.  Muir,  each  of 
which  will  be  considered  herein  separately. 

The  final  proposition  of  the  North  Fork  Ditch  Company  with  which 
we  are  dealing  was  submitted  on  the  22d  day  of  May,  1900,  after  various 
propositions  had,  at  different  times,  been  made,  none  of  which,  how- 
ever, it  was  found  could  be  legally  entertaine<l  by  the  city,  and  said 
last  proposition  is  in  the  language  following : 

"The  North  Fork  Ditch  Co.  hereby  agrees  to  sell  and  convey  by 
good  and  sufficient  deed  of  grant  to  the  City  of  Sacramento,  one  thous- 
and miners'  inches  of  water  from  its  canal,  delivered  at  its  Penstock  at 
(ir  near  Orangevale,  Sacramento  Ccjunty,  fi>r  the  sum  of  one  hundred 
and  twenty-five  thousand  dollars  ($125,000)  gold  coin,  and  further 
agrees  to  give  said  city  the  right  to  buy  five  hundred  inches  additional 
water  for  the  further  sum  of  eighty  thousand  dollars  ($80,000),  said 
option  to  he  exercised  at  any  time  within  twenty  (20)  years  by  the  annual 
payment  \)y  said  city  to  said  Ditch  Compan\-  of  four  thousand  dollar^ 
($4cioo)  gold  coin  each  year  until  said  city  either  buys  said  additional 
w  ater  or  notifies  said  company  that  it  forfeits  said  option. 

"NORTH  FORK  DITCH  CO. 

"By  C.  W.  Clarke,  President.  A.  .\.  lUichanan,  Sec. 

•SACRAMENTO,  June  i,  1900. 
"Referring  to  the  option  given  the  City  of  Sacramento  to  buy  five 
hundred  additional  miner's  inches  of  water  at  the  agreed  price  of  eighty 
thousand  dollars,  and  the  payment  by  the  city  of  four  thousand  dol- 
lars per  annum  for  every  year  up  to  the  date  of  the  said  city's  making 
written  declaration  either  to  buy,  or  forfeiting  said  right  to  buy,  it  was 
neglected  to  state  that  if  the  city  elect  to  buy  said  additional  water 
within  ten  years  from  date  of  taking  said  option,  the  money  paid  by  the 
city  for  the  said  option,  viz. :  the  four  thousand  dollars  paid  eacli  year 
up  to  the  time  of  electing  to  purchase  said  additional  water,  shall  be 
applied  as  part  payment  on  the  purchase  price  as  above  set  forth. 

"NORTH  FORK  DITCH  CO. 

"By  A.  N.  Buchanan." 

Your  committee  met  at  frequent  intervals  whenL'\-er  the  occasion 
demanded,  interviewed  at  length  various  competent  engineers  familiar 
with  the  said  American  River  and  its  tributaries,  its  various  characteris- 
tics, stages  and  conditions  during  the  different  seasons,  considered  care- 
fully the  report  of  Messrs.  Cobb  and  Hesselmeyer,  civil  engineers,  on 
the  feasibility  of  obtaining  a  water  supply  for  the  City  of  Sacramento 
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from  the  North  Fork  of  the  American  River,  also  other  documentary 
evidence,  and  visited  in  a  body  and  personally  inspected  the  property 
offered  and  especially  the  location  of  what  is  known  as  the  "Penstock,  or 
Distributing  Reservoir"  of  said  company  near  Orangevale,  also  its  new 
dam  in  the  North  Fork  of  said  river  near  Auburn.  Furthermore,  inves- 
tigated the  subject  matter  of  this  report  by  consulting  many  other  parties 
thoroughly  familiar  with  the  locality  through  which  the  ditch  of  said 
company  runs,  and,  in  fact,  gained  knowledge  from  every  source  of  in- 
formation obtainable ;  and,  after  consultation  with  engineers  of  recog- 
nized ability  and  standing,  find  as  matter  of  fact : 

That  said  North  Fork  Ditch  Co.  has  a  valid  right  to  divert  and 
draw  from  the  North  Fork  of  the  .\merican  River  a  steady  supply  of 
3000  miner's  inches  of  water. 

That  at  all  times  during  the  low  stages  of  the  water  in  the  years 
1897-8,  the  lowest  known  for  years,  there  were  3000  miner's  inches  of 
water  available  at  the  dam  of  said  company. 

That  about  1000  miner's  inches  of  said  water  belonging  to  said  com- 
pany haA'e  been  previously  contracted  for  by  the  residents  of  Orange- 
vale.  Fair  Oaks  and  vicinity. 

That  said  North  Fork  Ditch  Company  has  aboui  completed  the 
building  of  a  diverting  dam  in  the  North  .Fork  of  the  .\merican  River, 
the  masonry  of  which  has  been  pronounced  by  competent  authority  to 
be  good  solid  work,  and  will  probably  stand  forever. 

TIiat  from  the  diverting  dam  the  water  flows  through  an  open  ditch 
or  canal  located  on  the  west  bank  of  the  river  and  follows  appro.ximately 
the  contour  of  the  canyon  through  which  said  river  flows,  a  distance  of 
about  twenty-five  and  one-half  miles  down  to  the  top  of  a  bluff  near 
Orangevale.  to  a  receiving  and  distributing  reservoir. 

That  from  there  the  water  would  have  to  be  conveyed  in  pipes  to 
the  City  of  Sacramento,  a  distance  of  approximately  twenty  miles. 

FILTR.\TION. 

That  said  water  when  delivered  at  the  distributing  reservoir,  afore- 
said, is  not  free  from  impurities  and  suspended  matter,  and  is  objec- 
tionable and  undesirable ;  it  would,  therefore,  be  necessary  to  have  the 
water  filtered,  which  can  be  done  at  the  distributing  reservoir,  thus  pre- 
serving the  gravity  feature  of  the  proposition. 

That  by  proper  filtration  said  water  can  be  rendered  clear,  pure 
and  acceptable,  as  has  been  demonstrated  by  analysis  made  by  "Purity 
Conmiittec.  " 

COST. 

The  probable  cost  of  the  aforesaid  supply,  based  upon  the  b^st  in- 
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Water  right,  ICX)0  miner's  inches  $  125,000 

Forty  miles,  two  lines,  of  26-inch  wrought 

iron  pipe    720,000 

Settling  ponds,  filters,  etc   150,000 

Bridge  across  American  Kivcr  for  pipe  line  25,000 

Ten  per  cent  for  contingencies   102,000 


First  cost   $1,122,000 

ANNUAL  COST  OF  SYSTEM. 

Interest  on  bonds  at  4  per  cent,  approxi- 
mately  $44,880 

Sinking  fund  on  basis  of  forty  years   25,000 

Estimated  cost  of  care  of  pipe  lines,  including 
deterioration,  taking  into  consideration 
the  gradual  decrease  in  interest   5,000 

Operating  filter  plant,  estimated  at   17,000 


$91,880 

As  heretofore  reported,  under  the  proposed  system  1000  miner's 
inches  continual  flow  would  be  equivalent  to  15,000,000  gallons  per  day, 
which  is  probably  double  the  average  consumption  of  this  city  at  the 
present  time.   Respectfully  submitted, 

J.  H.  ARNOLD, 
HERMAN  H.  GRAU, 
THOMAS  FOX. 
P.  C.  DRESCHER. 
Conmiittee  on  American  River  Supply. 


Report  of  Committee  on  Analyses. 

SACRAMENTO,  August  i,  1901. 
To   the  Citizens'  Water  Committee :    Your   sub-committee  on 
purity  of  proposed  supplies  beg  leave  to  submit  the  following  report, 
appending  a  tabulated  report  in  detail  of  the  analyses  of  waters  sub- 
mitted to  them. 

As  to  the  matter  of  the  Sacramento  River  water,  the  experience  of 
eastern  cities  experimenting  with  and  using  filtration  systems,  together 
with  the  evidence  we  have  had  in  our  investigations,  would  justify  us 
in  reasoning  that  the  river  water  could  be  cleared  of  from  95  to  99  per 
cent,  of  bacteria,  and  matter  in  suspension,  by  the  filter  system  pro- 
posed.  The  river  water  so  modified  would  be  an  excellent  supply. 
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The  analyses  of  the  test  wells  showed  an  excellent  water  for  the 
city's  use,  perfectly  clear  and  practically  free  from  bacteria  or  any  evi- 
dence of  organic  matter. 

The  river  water  is  exceptionally  soft  for  domestic  use  and  manu- 
facturing purposes.  The  test  wells  showed  a  water  that  was  slightl) 
harder,  but  still  one  that  was  well  within  the  limits  of  what  would  bt 
rated  as  good  water  for  domestic  or  manufacturing  purposes. 

The  degrees  of  hardness  of  the  different  waters  analyzed  are  shown 
in  the  appended  table  referred  to,  and  their  relative  hardness  is  referred 
to  the  Sacramento  River  water  taken  as  i.oo. 

It  will  be  seen  that  the  relative  hardness  of  the  test  wells  water  is 
considerably  below  the  limit  of  good  water,  namely,  ten  degrees  hard- 
ness, or  approximately  2.00  as  compared  with  Sacramento  River  water. 

Taken  as  a  whole,  on  the  basis  of  the  excellence  of  the  river  water, 
when  properly  filtered,  and  the  good  quality  of  the  test  well  water,  thi 
people  of  Sacramento  are  to  be  congratulated  on  having  two  such  good 
sources  of  water  supply. 

It  is  the  opinion  of  this  committee  that,  owing  to  possible  lack  01 
care  or  ideal  conditions  at  all  times  in  the  practical  operation  of  a  filter 
system,  that  the  well  supply  would  prove  the  more  constant  or  uniform 
in  quality  of  the  two  systems  proposed. 

HOWARD  STILLMAN, 
ANDREW  M.  HENDERSON. 


Summary^ of  Proceedings. 

After  organization  of  the  General  Committee  it  was  decided  thai 
the  sub-committees  should  gather,  as  far  as  practicable,  all  the  facts 
obtainable  in  reference  to  the  different  schemes  that  would  be  pre- 
sented for  consideration,  and  that,  in  reporting  the  results  of  their  in- 
vestigations, no  preference  should  be  expressed  in  favor  of  any  partic- 
ular plan.  It  is  noteworthy  that  this  provision  has  been  strictly  ad- 
hered to,  as  the  whole  subject-matter  was  by  this  means  placed  in  the 
hands  of  the  General  Committee  for  discussion  and  final  recommenda- 
tion of  such  plan  as  would  best  serve  the  wants  of  our  people  and  the 
interests  of  the  city.  Of  the  five  plans  proposed  and  reported  upon 
it  was  soon  determined  that  the  merits  of  the  East  Side  Wells  and  the 
Sacramento  River  with  filtration  were  the  only  sources  of  supply 
worthy  of  serious  consideration.  In  passing  upon  the  merits  of  the  dif- 
ferent schemes  it  is  proper  to  say  that  the  considerations  which  have 
been  weighed  by  the  committees  are  substantially  as  follows : 
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MOUNTAIN  SUPPLY. 

The  sub-committee  has  been  quite  brief  in  makmg  its  report,  but 
llie  conditions  relating  to  this  project  do  not  seem  to  warrant  any  other 
conckision  than  what  it  has  reached. 

It  is  true  that  the  thought  of  obtaining  a  pure,  clear  water  supply 
irom  the  heart  of  the  Sierra  Nevada  Mountains  is  an  ideal  one,  but  it 
ran  scarcely  be  seriously  considered  from  a  practical  point  of  view  for 
reasons  which  the  sub-committee  has  made  mention  of.  If  there  are 
those  who  still  think  such  a  project  could  be  successfully  consummated, 
cither  taken  up  by  Sacramento  City  alone,  or  in  connection  with  othor 
large  cities  of  the  State,  such  as  Stockton,  Oakland  or  San  Francisco, 
it  is  proper  to  state  that  having  given  this  subject  due  consideration  this 
committee  would  consider  it  impracticable  by  reason  of  its  great  cost 
and  the  further  reason  that  with  the  Spring  Valley  Water  Company  es- 
tablished in  San  Francisco  and  controlling  every  known  source  of  sup  - 
ply within  its  immediate  reach  and  with  an  ample  supply  of  water  tor 
many  years  to  come,  it  can  safely  be  assumed  that  it  will  be  impossible, 
from  a  financial  point  of  view,  for  any  other  company  or  corpor- 
ation to  gain  a  foothold  upon  a  profitable  basis  in  said  city,  and  any 
proposition  or  discussion  tending  to  show  the  advisability  of  carrying 
out  such  a  plan  can  only  be  conceived  of  by  men  without  experienced 
judgment  or  possibly  by  political  demagogues,  and  certainly  no  com- 
bination of  cities  outside  of  San  Francisco  would  feel  warranted  in 
undertaking  so  vast  an  expenditure  for  the  results  to  be  derived. 

Since  the  committee  passed  upon  the  merits  of  this  ])lan  a  report 
and  estimate  of  cost  of  a  mountain  supply  has  been  furnished  the  San 
Francisco  P)oard  of  Public  Works  by  City  Engineer  C.  E.  Grunsky. 

It  is  inserted  here  because  of  its  important  bearing  upon  this  sub- 
ject, as  showing  a  conservative  estimate  of  such  a  plan,  by  an  engineer 
of  well  known  and  recognized  al>ility.  A  San  I'-rancisco  paper,  com- 
menting upon  the  report  says  : 

"The  report  shows  that  the  cost  of  bringing  water  from  the  Sierra 
Nevada  sources  for  a  delivery  of  30,000,000  gallons  per  day  in  a  single 
pipe  line  falls  as  low  as  8.53  cents  per  1000  gallons,  and  that  if  a  double 
line  of  pipe  be  used  the  cost  will  be  9.63  cents  per  1000  gallons. 

"When  the  works  are  planned  with  an  expansion  to  100,000,000 
gallons  a  day  as  ultimate  capacity,  the  cost  of  the  water  delivered  by  a 
single  pipe  line  would  be  8.49  cents  per  1000  gallons,  and  10.39  cents  per 
1000  gallons  if  delivered  in  two  pipes,  each  having  a  capacity  of  15,000,- 
000  gallons." 
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"City  Engineer  Grunskv  states  tiiat  tlie  following  figures  are  sub- 
ject to  revision  and  may  be  used  as  a  basis  of  what  the  cost  of  bringing 
water  from  the  three  sources  named  may  be  in  the  future :" 

YUBA  RIVER  PROJECT. 

Canal  capacity  from  North  Yuba  River,  at  Alabama  Bar,  to  Ore- 
gon House  Reservoir,  30,000,000  gallons  per  day. 

Oregon  House  Reservoir  storage  capacity,  30,000,000  gallons. 

Single  pipe,  56  ii-ioo  inch  diameter; 
capacity  30,000,000  gallons  per 
day ;  via  Carquinez  Straits  and 
under  San  Francisco  Bay,  cost.  .  .$21,605,000  00 

Investment    per    million    gallons  of 

daily  capacity    720,000  00 

Cost  of  each    million   gallons  tleliv- 

ered    106  00 

Double  pipe,  each  56  ii-ioo  inch  di- 
ameter: combined  capacity,  60.- 
000,000  gallons  per  day,  same 
route;  cost   $34,178,000  00 

Investment    per    million   gallons  of 

daily  capacity    570,000  00 

Cost  of  each  million  gallons  deliv- 
ered   81  86 

ST AXISI.AITS   RIVER   PROJECT   OR   TLjOIA'MXE  R!\ER 

PROJECT. 

Canal  and  tunnel  capacities,  100,000,000  gallons  per  day.  All  water 
to  !je  stored. 

Single  pipe,  48-inch  diameter  (taken 
from  curve).  Capacity  30,000,000 
gallons  per  day,  via  Livermore 
Pass;  total  cost   $18,400,000  00 

Investment    per    million    gallons  of 

daily  capacity    613.000  00 

Cost  of  each  million  gallons  deliv- 
ered   84  90 

Double  pipe,  each  36^-inch  diameter ; 
capacity  30,000,000  gallons  per 
day,  via  Livermore  Pass ;  total 
cost    21.800.000  00 
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Investment    per    million    gallons  of 

daily  capacity    726,000  00 

Cost  of   each   million   gallons  deliv- 

ereu    103  85 

D()ui:)le  -pipe,  each  48-inch  diameter; 
capacity  60,000,000  gallons  per 
dav ;  via*  Livermore  Pass ;  total 

cost   29,260,000  00 

T])ve?tment    per    million    gallons  of 

daily  capacity    487,000  00 

Co';t  of  each  million  gallons  dehvered..  69  57 

]?'onhle  pipe,  each  36^-inch  diameter ; 
total  capacity,  30,000,000  gallons  ; 
canal  and  tunnel  capacity,  60,000,- 
000  gallons  per  day ;  total  cost.  .  .  19,800,000  00 
Investment    per    million    gallons  of 

daily  cai>acity    660,000  00 

Cost  of  each  million  gallons  deliv- 
ered   96  25 

Single  pipe,  48-inch  diameter  ;  capacity 
30,000.000  gallons  per  day ;  canal 
and    tunnel    capacity  60,000,000 

gallons;  total  cost    16,200,000  00 

Investment  per  million  gallons  of  daily 

capacity    540,000  00 

Cost  of   each  million   gallons   deliv-  1 

ered    80  53 

From  the  above  it  will  be  seen  that  $69.57  per  million  gallons  is 
the  lowest  estimate  made,  which  is  about  five  times  the  cost  of  the  com- 
mittee's estimate  for  clear  water  by  filtration,  two  and  one-half  times 
the  present  cost  of  Croton  water  to  New  York  City,  and  practically 
the  same  as  the  notorious  Ramapo  contract  ($70.00) ,  which  was  at- 
tempted to  be  forced  upon  New  York  two  years  ago. — "The  Water 
Supply  of  the  City  of  New  York,"  p.  19. 

NORTH  FORK  DITCH. 
This  project  is  practical  and  has  its  advantages  and  disadvantages. 
Its  chief  advantage  is,  of  course,  its  gravity  feature,  and  which  is  suf- 
ficient to  eliminate  the  cost  of  a  pumping  plant  and  possibly  do  awav 
with  the  use  of  fire  engines  in  the  city,  although  this  has  not  been  made 
clear.  The  quality  of  the  water  is  perhaps  as  good,  but  no  better,  than 
our  present  source  of  supply,  and  so  by  its  use  filtration  would  become 
necessary  and  the  cost  of  same  would  be  materially  above  the  sub-corn- 
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mittee's  estimate  for  filtering  the  Sacramento  River  water  by  reason 
of  its  remoteness  from  the  city  and  away  from  railroad  communication. 
There  is  more  or  less  danger  of  interruption  by  the  breaking  of  the 
ditch  between  the  dam  and  the  reservoir  near  Orangevale  (about 
twenty-five  miles),  but  the  greatest  objection  is  the  enormous  first  cost 
for  piping  and  other  necessary  outlay  (about  $1,100,000),  together  with 
the  positive  knowledge  that  the  life  of  the  pipe  system  would  not  in  any 
event  exceed  forty  years,  when  it  would  be  necessary  to  have  same  re- 
newed. 

JUNCTIOX  OF  SACRAMEXTO  AND  AMERICAN  RIVERS. 

This  plan  has  had  numerous  advocates  from  time  to  time,  some  01 
whom  were  prompted  to  say  to  this  committee  that  it  would  only  be 
necessary  to  excavate  cribs  near  the  river  to  a  depth  somewhat  below 
the  low  water  stage,  where  an  abundant  supply  of  desirable  clear  water 
could  be  obtained  without  other  expense  than  pumping.  The  fallacy 
of  this  theory  was  proven  by  the  work  of  the  sub-committee  after  con- 
siderable unavoidable  delay  and  a  moderate  expenditure  of  mone) . 
The  tests  made  have  demonstrated  that  no  large  amount  of  water  can 
be  obtained  except  from  deep  wells  and  whatever  amount  might  Ije 
developed  would  be  of  the  most  objectionable  character,  and,  to  go  a 
ste])  farther,  it  may  be  said  that  this  seems  true  of  all  ground  waters 
that  have  been  obtained  from  any  locality  within  the  city  limits,  anu 
as  far  north  as  the  .\merican  River.  It  is,  therefore,  a  fairly  well 
established  theory  that  all  sedimentary  formations  upon  which  the  cit\ 
is  built  are  more  or  less  impregnated  with  alkali,  or  mineral  matter  in 
solution,  which  make  water  from  wells  undesirable  for  domestic  use. 
This,  we  think,  has  proven  true  with  the  water  taken  from  all  wells  that 
have  been  sunk  within  the  city  limits,  as  it  has  been  by  the  Southern  Pa- 
cific Company  upon  its  grounds,  and  also  by  others  who  have  sunk  wells 
at  different  points  within  the  city,  especially  at  the  Pioneer  Mills. 
Buffalo  Brewery  and  Sacramento  Swimming  Baths.  It  is  also  in  evi- 
dence that  the  Abbott  &  Henry  wells,  located  near  Guthrie  Station, 
were  not  entirely  free  from  this  objectionable  feature, 

EAST  SIDE  WELLS. 

This  scheme  has  for  many  years  had  a  large  number  of  ardent  ad- 
vocates who  have  contended  that  it  was  only  necessary  to  go  east  or 
southeast  from  the  city,  sink  wells,  attach  proper  pumping  machinery 
when  an  abundant  supply  of  pure,  clear  water  could  be  obtained.  This 
plan  would  no  doubt  have  had  more  friends  at  the  beginning  of  the 
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committee's  work  had  it  not  been  for  the  unfortunate  experience  the 
city  had  some  years  ago  with  a  private  contractor,  wherein  the  city 
came  near  losing  its  valuable  water  system  for  a  long  time,  if  not  alto- 
gether. While  it  is  true  that  no  good  ground  water,  so  far  as  known, 
has  been  developed  from  wells  within  the  city  limits,  it  is  equally  true 
that  most  excellent  water  has  been  developed  far  enough  southeast  to 
be  entirely  away  from  the  sedimentary  formation  underlying  the  city  of 
Sacramento.  And  the  well  tests  made  by  this  committee  in  January, 
1900,  have  shown  conclusively  that  a  large  volume  of  excellent  water  is 
available  at  or  near  the  place  chosen  for  the  experiment.  It  is  also 
known  that  water  of  like  good  quality  is  found  upon  the  Monte  Vista 
Tract  and  points  farther  south,  so  it  is  evident  that  the  advocates  of  this 
scheme  have  good  grounds  for  their  opinions,  and  that  this  plan  is  the 
only  one  comparable  with  the  Sacramento  River  with  filtration. 

SACRAMENTO  RIVER. 

It  has  been  well  said  by  Engineer  Hering,  "Not  a  word  need  be 
said  about  the  abundant  quantity  of  water  in  the  Sacramento  River." 
And  every  Sacramentan  knows. that  when  freed  from  sediment  the 
quality  of  the  water  is  the  most  desirable  of  any  within  our  reach.  That 
it  can  be  filtered  perfectly  at  a  moderate  cost  has  been  clearly  demon- 
strated and  shown  by  the  sub-committee's  report. 

FILTRATION. 

In  the  matter  of  filtration,  the  committee  has  given  due  consider- 
ation to  the  English,  or  slow  method,  but  the  reports  received  and  con- 
sidered from  other  American  cities  have  shown  to  its  satisfaction  that 
mechanical,  or  rapid,  filters  are  best  adapted  for  treatment  of  waters 
as  turbid  as  the  Sacramento  River,  and  the  estimates  have  been  based 
upon  that  type  of  filters  only.  In  support  of  this  conclusion  it  is  found 
that  the  cities  of  Pittsburg,  Pa. ;  'Washington,  D.  C. ;  Lawrence,  Mass., 
and  Albany,  N.  Y.,  where  the  water  is  comparatively  clear  most  of  the 
year,  have  adopted  the  English,  or  slow  method,  while  the  cities  of 
Cincinnati,  Ohio;  Louisville,  Ky. ;  Quincy,  111.;  Elmira,  N.  Y.;  Provi- 
dence, R.  I. ;  Norfolk,  Va. ;  Kansas  City,  Kan.,  and  other  cities  and 
towns  of  less  importance,  having  either  discolored  or  turbid  waters 
similar  to  the  Sacramento  River,  have  adopted  mechanical  filters.  The 
decision  of  the  authorities  of  Louisville  is  regarded  as  of  special  im- 
portance in  this  connection  from  the  fact  that  the  water  company  there 
is  operated  independent  of  municipal  control  and  conducted  strictly 
upon  business  methods.    Its  Chief  Engineer.  Mr.  Chas.  Hermany,  who 
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lias  operated  tlie  system  for  man)  years-  ami  conducted  a  long  series  oi 
filtering  tests  under  the  direction  of  Mr.  George  W  .  Fuller,  finally 
decided  that  mechanical  filters  were  by  far  the  best  suited  for  waters  of 
the  Ohio  River — his  reasons  being  that  the  same  results  could  be  ob- 
tained at  less  cost,  and  the  further  reason  that  the  machines  were  al- 
\\  a\  s  under  control  and  easily  handled.  The  opinions  of  all  engineers 
with  whom  this  committee  have  consulted  agree  that  ecpial  results  can 
be  obtained  with  either  system  and  that  it  becomes  a  question  of  econ- 
omy as  to  which  should  be  used  for  the  treatment  of  different  kinds  of 
water,  and  whichever  may  be  adopted  for  the  treatment  of  the  Sac- 
ramento River  water,  the  use  of  alum  or  some  other  coagulant  would 
become  necessary  at  all  times. 

As  a  further  evidence  of  the  merits  of  mechanical  filters  for  turbid 
waters,  we  quote  from  the  recent  report  of  Messrs.  Rudolph  Hering. 
George  W.  Fuller  and  Allen  Hazen,  on  the  "Methods  of  Purifying  the 
Water  Supply  of  the  District  of  Columbia." 

"Within  the  past  few  months  material  improvements  in  mechanical 
filters  have  been  developed  in  connection  with  several  numicipal  water 
supplies.  These  departures  from  former  types  of  filters,  in  a  measure, 
are  made  possible  by  the  expiration  "of  the  Hyatt  patent.  In  our  en- 
deavor to  solve  the  \\'ashington  problem  we  have  devoted  ourselves  to 
a  careful  consideration  of  the  relative  merits  of  these  two  methods  in 
their  most  improved  forms. 

"The  question  oi  deciding  between  the  two  s\slems  of  purification, 
with  the  improvements  above  indicated,  is  in  some  respects  a  difficult 
one.  In  character  the  water  for  Washington  is  intermediate  between 
the  waters  for  Pittsburg,  where  sand  filters  are  best  adapted  to  the  con- 
ditions, and  the  water  for  Cincinnati,  where  American  filters  are  prefer- 
able. If  the  Potomac  waters  were  more  turbid,  or  turbid  for  longer 
periods  than  the  records  show,  mechanical  filters  would  unquestionably 
have  the  preference.  If  it  were  less  turbid,  or  if  turbid  periods  were  of 
shorter  duration,  the  advantage  would  clearly  lie  with  sand  filters. 

"Our  knowledge  as  to  the  results  that  can  be  obtained  by  mechan- 
ical filters  rests  more  upon  the  experimental  evidence  than  upon  re- 
sults obtained  in  practice.  Xevertheless.  these  investigations  have  been 
made  upon  such  a  scale  and  with  such  care  as  to  give  the  greatest  con- 
fidence in  their  results." — "Purification  of  the  Washington  W'ater 
Supply."  p.  XV. 

C  O  N  C  r.  I '  D I X  G  R  T ^  [ .  \  R  K  S . 

Your  committee  having  exploited  e\  ery  proposition  that  has  been 
presented,  finds  that  the  city  has  available  two  excellent  sources  of  water 
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supply,  to  wit;  The  Sacramento  River,  with  filtration,  and  the  East 
Side  Wells,  either  of  which  would  no  doubt  be  satisfactory  if  adopted 
and  put  in  operation.  The  quality  of  the  water  from  the  two  sources 
being  satisfactory  (after  filtration  of  river  water),  the  problem  becomes 
a  question  of  relative  cost,  with  a  possible  lack  of  quantity  in  the  minds 
of  some  from  the  wells  supply.  It  is  a  well-known  fact  that  the  Sacra- 
mento K'  cr  affords  an  abundant  supply  at  all  times  and  there  is  no 
question  but  that  it  will  continue  to  do  so  for  all  time  to  come,  while, 
with  the  modern  methods  of  filtration  it  can  be  made  clear,  sparkling 
and  free  from  dangerous  bacteria.  This  fact  has  been  demonstrated  by 
the  tests  made  in  this  city  during  the  Spring  of  1899;  besides,  tests 
made  at  other  points  furnish  abundant  proofs. 

The  quality  of  water  drawn  from  wells  during  the  tests  made  in 
January,  1900,  is  also  satisfactory,  though  not  quite  as  soft  as  the  river 
water.  The  various  reports  of  the  sub-committees  were,  in  the  month 
of  May,  190 1,  placed  in  the  hands  of  Messrs.  L.  J.  Le  Conte  and 
Rudolph  Hering,  civil  engineers,  for  their  consideration  and  recom- 
mendation.   Their  final  reports  are  herewith  appended. 


Final  Report  of  Rudolph  Hering. 

Meeting  of  the  Citizens'  Water  Investigation  Committee  on  May 
28,  1901,  for  the  purpose  of  listening  to  the  report  of  Mr.  Rudolph 
Hering. 

Mr.  Hering — Mr.  President  and  gentlemen :  When  I  was  here  be- 
fore, a  year  and  a  half  ago,  I  looked  over  your  situation,  as  you  remem- 
ber, wrote  you  a  preliminary  report,  and  suggested  to  you  what  I 
thought  should  be  done  to  solve  the  question  before  you.  Since  that 
time  you  have  made  certain  investigations.  Mr.  Le  Conte,  of  San  Fran- 
cisco, conducted  some  experiments  that  were  necessary  to  reach  some 
conclusions  on  one  of  the  propositions  that  you  had  before  you,  and  he 
also  made  a  report.  Since  that  time,  you  have  also,  through  your  sub- 
committees, made  reports  on  different  questions  before  you,  on  differ- 
ent means  of  supplying  tlie  city  with  good  and  wholesome  water.  As  I 
was  coming  out  here  for  another  purpose,  your  Chairman  asked  me  to 
look  over  this  water  question  once  more  and  give  you  my  present  opin- 
ion. I  was  fortunate  enough  to  select  a  time  when  Mr.  Le  Conte  was 
also  here,  and  we  have  been  together  now  for  two  weeks,  spending 
some  of  our  time  on  this  vital  question. 

Mr.  Le  Conte  has  informed  me  more  in  detail  of  what  had  been 
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done  than  I  was  cognizant  of  during  my  absence,  and  I  have  given  the 
matter  my  best  thought,  and  have  tried  to  assist  you  in  it  so  far  as  1  was 
able,  before  I  would  leave.  I  asked  Mr.  Le  Conte  to  aid  me,  because 
I  found  that  I  had  a  great  deal  to  do  in  the  other  question  and  the  time 
was  short. 

Now,  I  have  gone  over  the  whole  question  in  my  mind  again,  and 
I  will  briefly  state  to  you  my  conclusions,  and  the  way  I  arrived  at  them, 
and  then  afterwards  I  will  be  very  glad  if  you  will  ask  me  as  many  ques- 
tions as  you  think  will  throw  more  light  on  the  subject,  and  particularly 
to  have  you  understand  my  own  way  of  thinking,  and  the  reasons  for 
telling  you  what  I  am  going  to  tell  you. 

This  whole  question,  in  my  mind,  divides  itself  into  three  points : 
First,  the  quantity  of  water  that  you  can  get  at  the  different  places ; 
secondly,  the  quality  of  the  water,  and.  thirdly,  the  cost  of  supplying 
your  city  with  the  same.  You  have,  I  think,  rightly  narrowed  the  whole 
investigation  down  to  two  projects :  One  is  the  taking  of  the  Sacra- 
mento River  water  and  filtering  it,  according  to  the  best  known  meth- 
ods, before  piping  it  into  your  city  and  distributing  it  to  your  citizens. 
The  other  is  tapping  an  underground  stream  of  water  in  this  neighbor- 
hood, which  is  already  filtered  water,  and  pumping  it  into  your  distribu- 
tion system. 

Now.  to  properly  compare  these  projects,  they  should  be  compareil 
on  those  three  lines  that  T  have  just  mentioned — 

QUANTITY,  QUALITY.  COST. 

With  reference  to  the  quantity,  not  a  word  need  be  said  about  the 
abundant  quantity  of  water  in  the  Sacramento  River.  But  the  quantity 
of  water  to  be  found  in  the  underground  strata  is  an  important  matter ; 
and.  as  we  cannot  see  it  running  on  the  surface,  like  water  from  springs, 
or  in  brooks  or  rivers,  we  must  have  some  other  means  of  finding  out  its 
quantity,  and  that  is  largely  by  inductive  reasoning.  We  know  where 
this  water  originally  comes  from ;  it  all  comes  from  the  rainfall. 

Now,  the  rain  water  either  runs  off  on  the  surface,  or  it  percolates 
through  the  soil  and  runs  off  underground.  Whatever  is  not  disposed  of 
in  those  two  ways  evaporates  either  directly  from  the  surface  of  the 
ground  or  passes  through  the  plants.  There  is  no  other  accounting  of 
the  rain  water.  Now.  you  know  what  runs  off  on  the  ground,  because 
you  can  see  it  and  measure  it.  To  determine  the  quantity  of  under- 
ground water  you  have  to  apply  some  reasoning ;  and  it  was  suggested 
here  that,  from  geological  conditions  and  from  experience  in  the  neigh- 
borhood, there  was  a  flow  of  ground  water  east  of  the  city. 
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The  only  doubtful  elements  were,  "How  much  is  there,  and  what 
is  its  quality?"  The  first  element  was  the  quantity.  A  rough  estimate 
convinced  me,  at  my  former  visit,  that  there  would  be  enough  there  to 
warrant  a  trial,  and  I  so  recommended  to  you.  A  test  was  made  under 
some  difficulties ;  nevertheless,  what  I  considered  a  satisfactory  result 
was  reached. 

Now,  in  going  a  little  further  and  following  this  question  up.  it 
might  be  well  to  consider  the  map  of  this  neighborhood.  The  geological 
formation  of  the  ground  east  of  Sacramento,  where  this  water  comes 
from,  is  favorable  towards  having  a  good  quantity  of  water.  It  comes 
from  the  mountains,  and  there  is  a  very  large  area  on  which  water  may 
percolate  into  the  ground  and  run  under  the  surface  to  a  lower  plane ; 
and  it  is  very  evident  from  the  map  and  from  the  gravel  strata  west  of 
the  mountains  that  a  large  quantity  of  water  must  flow  towards  the  west 
and  southwest. 

The  tests  that  you  had  made  only  extended  about  900  feet  across 
this  line  of  flow,  and  I  might  add  here  that  this  flow  is  demonstrated 
absolutely  by  the  levels  of  the  ground  water  surface  taken  at  different 
points.   The  slope  of  the  water  surface  causes  it  to  flow. 

We  have  several  ground  water  supplies  in  our  country.  There  is 
one  in  Tacoma ;  there  is  a  very  excellent  one  in  Newton,  Massachusetts. 
The  largest  ground  water  supply  in  the  world  is  in  Brooklyn.  And  in 
Europe  several  of  the  largest  cities  are  supplied  entirely  by  the  ground 
water,  such  as  Dresden,  Leipsic  and  Munich,  cities  each  of  over  300,000 
people.  They  get  all  their  water  from  driven  wells  or  galleries,  some 
twenty  feet  or  more  below  the  surface  and  from  water  that  flows 
under  the  ground  instead  of  on  the  surface. 

Another  question  was,  if  there  is  a  flow  of  water  to  the  west  or 
southwest,  where  does  it  go  to?  If  it  flows,  it  must  be  discharging  all 
the  time,  and  it  does  not  go  into  the  Sacramento  River  near  the  city, 
because  it  is  lower  sometimes  than  the  river.  We  must  satisfy  ourselves 
on  every  feature  of  this  question  before  we  can  say,  with  confidence, 
what  the  result  will  be.  From  this  map  which  I  have  before  me,  I  no- 
tice swamps  near  the  river,  and,  by  the  contour  lines,  I  see  that  there  is 
plenty  of  fall  and  an  opportunity  for  this  water  to  flow  down  in  a 
southwesterly  direction  and  escape  into  the  lower  Sacramento  River 
and  other  watercourses  east  of  the  Sacramento  River  and  north  of  the 
San  Joaquin  River,  so  that  the  conditions  which  art-  found  to  exist  en- 
tirely answer  the  question  as  to  what  becomes  of  this  ground  water  and 
where  it  goes  to.  The  tests  were  made  along  a  line  crossing  this  un- 
derground river,  so  to  speak.  Therefore,  a  portion  of  this  under- 
ground river  was  intercepted  by  the  wells  on  a  line  stretching  across  it 
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about  900  feet,  and  you  got  tiom  this  distance  over  4,000,000  gallons  a 
day. 

Now,  you  have  yet  four  or  five  times  that  distance  across  this  un- 
derground river  before  there  is  any  reason  to  think  that  the  flow  will 
cease.  Therefore,  there  is  no  question  about  getting  all  the  water  from 
this  ground  supply  that  you  will  need,  for  a  long  time. 

IT  IS  ENTIRELY  S.\FE 

To  base  an  estimate  of  cost  on  10,000,000  gallons  of  water  a  day.  sucli 
as  Mr.  Lc  Contc  has  prepared,  and  I  am  confident  you  can  get  much 
more.  There  is  no  doubt  at  all  about  it,  and  the  beauty  of  a  system 
of  this  sort  is  that  you  can  readily  extend  it  as  you  need  more  water. 
In  Winnipeg,  ]\Ianitoba.  I  suggested  an  underground  supply  on  the 
same  lines,  and  I  estimated  that  a  series  of  wells  about  a  thousand  feet 
across  the  flowing  stream  might  get  enough  water.  They  got  all  tlu' 
water  they  needed  within  a  hundred  feet,  and  they  still  have  nine  hun- 
dred feet  to  go  for  more,  if  they  want  to. 

So  far  as  the  quantity  is  concerned.  I  am.  tiierefore,  satisfied  that 
we  have  enough  water  here  for  your  purpose.  The  question  of  quan- 
tity, therefore,  does  not  decide  the  preference  between  river  and  wells. 

Ol'.\LIT\  — ITLTKA  TK  ).\'. 

The  second  point  which  might  decide  the  matter  is  the  (|uality  of 
the  water.  The  Sacramento  River  water  must  be  purified,  and  there 
are  two  methods  for  doing  this,  which  you  have  investigated — a  purifi- 
cation by  the  rapid,  or  st)-called  mechanical,  filters,  and  a  purification 
by  the  slow,  or  so-called  sand  filters.  The  main  difference  between  the 
two  may  be  narrowed  down  to  a  question  of  s])eed.  In  the  slow  fil- 
ters you  get  water  percolating  slowly — a  column  of  about  ten  feet  high 
passing  through  the  filter  in  a  day.  In  the  rapid  filters,  a  column  of 
water  250  to  300  feet  high  passes  through  the  filter  in  a  day,  and  this 
rapidhy  of  filtration  enables  the  filter  to  be  made  a  great  deal  smaller, 
llie  purification  of  this  water  being  the  object  to  be  accomplished, 
must,  in  the  rapid  filters,  be  assisted  by  an  artificial  film  that  is  formed 
on  top  of  the  filters  by  some  coagulant  to  strain  out  the  bacteria. 

This  coagulant  is  a  sine  qua  non  with  the  rapid  filters,  and  in  that 
way  accomplishes  the  same  object  as  the  slow  filters  without  a  coagu- 
lant in  all  but  very  turbid  waters.  I  am  pleased  to  say  that  both  meth- 
ods are  to-day  practically  on  a  par  for  solving  the  important  question 
of  water  purification.  I  have  recommended  both,  and  I  am  ready  to 
recommend  either  under  the  circumstances  that  may  exist  in  any  par- 
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ticular  locality.  Large  sand  beds  are  sometimes  very  expensive,  and 
at  other  times  objectionable  where  the  water  contains  fine  suspended 
clay  which  will  go  through  a  slow  filter,  unless  you  use  a  coaguiant. 

On  the  relative  preference  of  slow  and  rapid  filtration  of  the  Sac- 
ramento River  water,  you  lack  information  regarding  the  fine  sus- 
pended matter.  I  think  a  coagulant  is  necessary  at  times  for  the  Sac- 
ramento River  water,  even  if  you  want  to  use  the  slow  filter,  and  for  the 
rapid  filter  you  must  use  it  all  the  time.  You  have  made  what  seems 
to  me  an  excellent,  able  report,  and  you  have  decided  that  you  prefer 
mechanical  filters  to  the  slow  filters.  I  do  not  see  that  there  is  much 
difference  between  the  two  in  your  case,  so  far  as  the  quality  of  th.e 
resulting  water  is  concerned,  and,  as  a  rule,  there  is  not  much  differ 
ence  in  the  cost. 

When  I  say  there  is  a  little  difference  in  the  cost,  1  mean  in  the  an- 
nual cost  for  such  a  system,  which  is  the  only  proper  way  to  estimate 
the  value.  The  slow  filters  cost  more  money  at  the  outset,  but  they 
cost  less  to  operate.  Therefore,  the  total  annual  expenses  are  some- 
times very  close,  and  a  decision  is  very  difficult  to  make  for  that  rea- 
son, and  sometimes  is  based  on  other  grounds  than  that  of  cost.  So  I 
think  that  your  decision  to  use  the  mechanical  filters  may  be  a  proper 
and  a  correct  one.  In  any  event,  there  should  not  be  very  nmch  dif- 
ference, so  far  as  the  cost  and  effectiveness  is  concerned. 

Therefore,  the  quality  of  the  water  of  the  Sacramento  River  can 
be  made  so  that  it  will  give  every  satisfaction  that  you  expect.  It  is 
a  very  soft  water,  very  pleasant  to  the  taste,  and  when  it  is  deprived  of 
its  suspended  matter  and  bacteria  I  do  not  think  there  is  much  better 
water  to  be  obtained  anywhere. 

THE  WELL  SYSTEM. 

Now,  with  reference  to  the  well  system.  How  is  its  quality  to  be 
determined?  You  made  an  analysis  of  this  water  during  \  our  tests,  and 
I  understand  it  was  of  very  satisfactory  quality.  The  bacteria  were,  of 
course,  practically  absent,  but  it  is  a  little  harder  than  the  water  of  the 
river.  It  is  not  nearly  as  hard  as  the  Spring  A'alley  supply  in  San 
Francisco,  so  that  the  hardness  should  not  be  considered  an  objection 
to  that  water. 

The  question  now  is.  Will  that  water,  when  you  get  your  wells  in 
operation,  and  your  machinery  pumping  continuously  year  after  year, 
change  its  quality  from  what  your  well  tests  showed?  Will  it  re- 
main the  same? 

In  order  to  satisfj'  one's  self  on  that  question,  it  is  necessary  to 
study  a  little  further  into  the  history  of  the  ground  water  before  you 


—  86  — 


take  it,  and  there  the  geological  features  conic  in.  The  rain  water  goes 
down  into  the  ground,  mixes  with  the  sub-surface  soils  and  sands,  flows 
on  the  rock  or  in  its  crevices,  and  finally  gets  into  the  bed  of  ground 
water  which  flows  toward  the  river  or  ocean. 

The  absence  of  volcanic  rocks  and  of  limestone  is  a  very  favorable 
indication  for  the  quality  of  this  water,  of  which  we  can  trace  the  his- 
tory and  which  does  not  flow  a  great  distance  below  the  surface.  We 
are  safe  in  saying  that  there  is  nothing  by  nature  near  the  source  of 
this  water  that  is  going  to  hurt  it  in  the  future.  At  other  places  where 
we  have  similar  conditions  and  where  ground  water  is  obtained,  the 
same  conclusion  was  reached,  and  there  has  never  been  an  unpleasant 
surprise  where  a  proper  and  careful  study  has  been  made. 

I  therefore  feel  quite  confident  that  the  quality  of  the  water  will 
always  remain  as  it  is.  Its  present  softness  is,  in  part,  a  confirmation 
of  that  conclusion,  because  it  shows  that  the  territory  must  be  of  such 
geological  formation  as  we  see  it  to  be  from  the  surface  indications. 

There  is  another  feature  which  relates  to  the  quality  of  the  water, 
and  that  pertains  to  artificial  influences.  The  surface  of  the  eartli  is 
cultivated.  Human  habitations  are  there  and  cesspools  are  dug.  Hu- 
manity may  seriously  alter  watercourses.  A  city  tlischarging  sewage 
into  a  small  river  may  change  it  very  much.  The  question  is.  Will 
such  a  sewage  pollution  of  this  ground  water  take  place?  I  think  that 
the  answer  to  that  question  is  largely  within  your  own  control. 

If  you  see  to  it  that  no  nuisance-creating  establishment  of  any 
kind  is  erected  in  the  direction  where  this  water  comes  from,  no  very 
deep  excavations  are  made  into  which  filthy  and  fpul  matter  is  de- 
l)Osited,  you  have  it  in  your  control.  But.  in  your  case,  it  would  take 
an  enormous  amount  of  pollution  of  that  kind  to  affect  the  water  in  the 
ground  to  such  an  extent  that  you  would  be  able  to  notice  it  chem- 
ically or  bacteriologically  by  analyzing  the  water  that  you  would  gel 
in  the  city. 

The  quantity  of  water  is  comparatively  great,  and  its  passage 
through  the  sand,  acting  as  a  filter,  is  doing  precisely  what  you  would 
do  in  your  mechanical  filter  or  in  your  slow  filter,  where  the  water 
passes  through  but  a  few  feet  of  sand,  and  precisely  what  nature  is  do- 
ing through  thousands  of  feet  of  sand  when  converting  polluted  sur- 
face water  into  spring  water  or  ground  water. 

If  you  can  guard  against  such  an  extraordinary  and  unusual  oc- 
currence as  a  violent  pollution  of  this  ground  water  anywhere  towards 
the  east  and  northeast,  where,  it  is  ver\-  clear,  this  water  comes  from — 
and  there  is  no  doubt  at  all  that  you  can  prevent  it — you  can  rest  ab- 
solutely sure  that  the  quality  of  that  ground  water  is  going  to  be  as 
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gocxl  and  perhaps  better  than  most  of  the  artificially  purified  drinking 
waters  that  we  have  in  this  country  and  elsewhere. 

In  fact,  regarding  quality,  I  would  say  you  are  safer  with  the 
ground  water  than  you  are  with  the  filtered  water,  because  nature 
works  according  to  definite  fixed  laws,  and  if  you  only  know  them,  you 
can  watch  and  regulate.  But  a  human  being,  operating  a  filter,  is  apt 
to  slip  up  sometimes,  and  it  is  at  least  as  probable  that  you  will  get 
improperly  filtered  water  as  polluted  ground  water,  under  the  particu- 
lar conditions  of  your  case  mentioned  above. 

1  therefore  honestly  feel,  so  far  as  the  question  of  quality  is  con- 
cerned, that  there  is  again  no  decided  preference  between  the  two 
sources.    One  element  of  comparison  still  remains,  and  that  is 

THE  COST. 

In  order  to  make  a  proper  and  fair  estimate  of  the  cost  of  works 
for  the  purpose  of  comparing  their  value,  we  must  divide  the  consider- 
ation into  three  parts.  Unless  we  do  this,  we  are  apt  to  mislead  our- 
selves and  form  a  false  conclusion.  The  three  parts  are  these :  First, 
the  interest  on  the  capital  which  you  invest  at  the  outset.  That  is  an 
annual  expense  that  you  have  to  pay,  and  is  a  fixed  charge.  Secondly, 
the  operating  expenses  of  your  plant. 

With  the  filters,  taking  the  water  of  the  Sacramento  River,  you 
have  certain  expenses  which  are  necessary  to  clean  that  water,  and 
then  others  to  pump  it  into  the  city.  With  the  ground  water  system 
you  have  certain  operating  expenses  to  pump  the  water  and  deliver  it 
into  the  city  mains.  The  water  is  clear  when  you  take  it,  and  does  not 
need  purifying.  Now,  the  comparison  of  expense  should  be  made  in 
such  a  manner  that  the  water  is  delivered  in  the  city  in  this  pure  state 
by  both  projects  under  exactly  the  same  pressure. 

You  have,  therefore,  to  i)umii  it  higher  if  you  get  ground  water, 
because  the  pumping  station  is  further  away  from  the  center  of  popu- 
lation than  if  you  take  the  water  from  the  point  where  you  would  erect 
filters.  Now,  these  conditions  should  be  carefully  equated,  so  that  we 
are  entirely  fair  in  the  comparison.  In  estimating  the  cost  of  purify- 
ing your  water,  you  must  take  the  best  experience.  The  cost  of  purifi- 
cation is  confined,  of  course,  to  the  river  scheme,  and  does  not  apply 
to  the  other. 

We  have,  therefore,  one  element  of  relative  uncertainty,  although 
not  a  large  one,  in  the  estimate  of  cost  in  the  purification  scheme.  I 
have  gone  over  your  estimates,  and  I  am  sorry  to  say  that,  in  my  opin- 
ion, the  allowance  for  alum,  which  would  be  necessarv  in  this  case,  is 
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too  small.  The  cost  which  you  would  have  to  pay  for  filtering  this 
river  water  by  the  mechanical  filters,  as  I  figure  it  out  from  your  re- 
port, is  less  than  what  is  warranted  by  the  experience  gained  in  the 
East,  where  there  has  been  a  good  deal  of  it. 

I  should  certainly  be  afraid  to  make  an  estimate  on  the  figure 
that  you  have  taken,  for  1  think  that  you  will  be  obliged  to  usi-  more 
alum  than  a  half  a  grain  per  gallon.  We  have  had  experience  in  the 
East  with  waters  which,  apparently,  are  not  as  turbid  as  the  Sacra- 
ment River  water,  and  more  than  half  a  grain  of  alum  has  been  re- 
quired. Engineers  should  not  under-estimate  the  cost  of  their  works, 
and  when  I  say  that  I  believe  you  should  estimate  on  one  grain  per 
gallon  for  this  water,  it  is  because  the  data  are  lacking  as  to  the  amount 
of  suspended  clay  in  your  river  water,  which  determines  the  amount  of 
alum  that  must  be  used. 

From  conversation.  I  have  heard  that  there  is  a  great  deal  of  fine 
clay  in  this  water,  whicli  keeps  it  in  a  turbid  state  for  quite  a  while. 
That  is  precisely  the  experience  we  have  with  the  clay-bearing  waters 
of  the  Mississippi  Valley,  and  it  seems  impracticable  to  get  that  water 
clear,  imless  a  coagulant  is  used  all  the  time.  You  would  very  likely 
have  to  use  more  than  half  a  grain  per  gallon.  But  the  conclusion,  as 
you  will  see,  does  not  depend  on  whetlier  you  use  a  half  a  grain,  or  a 
grain,  to  the  gallon.  I  merely  think  it  my  duty  to  tell  you  that,  to  be 
safe.  I  should  estimate  one  grain  rather  than  half. 

The  next  item  of  cost  is  the  depreciation.  Take  a  supply  from 
the  mountains  brought  in  a  stone  conduit  delivered  into  a  masonry 
reservoir,  and  then  into  the  city;  the  depreciation  on  that  system  is 
practically  nothing.  If  it  is  properly  built,  it  would  last  hundreds  of 
years.  A  mechanical  contrivance — a  pumping  engine,  a  boiler  or 
something  of  that  kind — wc  all  know  that  they  have  a  limited  life,  after 
which  they  are  useless.  We  must  get  a  new  boiler,  we  must  get  a  new 
engine,  we  must  even  get  new  pipes  into  the  ground,  and  so  on. 

Now.  a  proper  method  of  comparing  works  of  this  nature  is  to  al- 
low, aimually,  a  certain  sum  of  money  which  will  not  only  keep  the 
works  in  repair,  hut  always  in  a  permanently  perfect  condition.  ec|ual 
to  the  stone  aqueduct.  Wc  make  this  allowance  by  placing  a  sum  of 
money  aside  every  year,  sufficient  in  amount  to  rebuild  the  boilers  and 
engines  when  they  become  worn  out,  replace  the  pipes  and  all  the  ma- 
chinery, put  on  new  roofs  and  so  on.  so  as  to  keep  the  plant  always  in 
a  perfect  condition. 

This  method  of  comparing  values  we  have  used  in  all  largo  cities 
and  all  large  works.  Tt  is  the  same  as  used  by  a  successful  bwsiness 
man  in  order  to  determine  what  is  the  most  economical  project  to 
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carry  out.  Now,  the  depreciation  has  been  estimated  to  the  best  of  our 
judgment,  Mr.  Le  Conte  kindly  helping  me  in  the  same,  and  there  has 
been  added,  in  both  cases,  a  sum  of  money  which,  annually  set  aside, 
will  keep  vour  works  permanent!)-  in  good  condition. 

THE  FINAL  RESULT, 

Gentlemen,  is  this :  Suppose  that  you  use  6,000,000  gallons  of  water 
per  day.  You  will  have,  for  the  filter  project,  an  annual  cost  of  $52,000. 
That  includes  the  pumping  of  the  water  into  the  city  mains ;  and  it  in- 
cludes, in  addition  to  the  committee's  report,  an  allowance  for  an  ex- 
tra half  grain  of  alum  per  gallon.  For  the  6,000,000  gallons  supply 
from  the  wells,  these  items  add  up,  including^  the  pumping  of  the 
water  to  the  city,  in  equal  quantity  and  with  equal  pressure,  to  about 
$37,000  per  annum. 

You  therefore  see  that  the  well  scheme  is  very  materially  cheaper 
than  the  filter  scheme.  Making  an  estimate  on  supplying  10,000,000 
gallons,  the  results  are  as  follows,  making  the  same  additions  that  I 
mentioned  before.  It  is  a  cost  of  $83,300,  as  representing  the  annual 
expense  for  the  filter  project,  and  $59,961,  say,  in  round  tumbers,  $60,- 
000,  as  the  annual  expense  for  the  wells  project. 

Now,  gentlemen,  the  conclusions  regarding  the  preference  is,  to 
my  mind,  self-evident.  I  have  tried  to  build  this  whole  question  up 
from  the  foundation,  gradually  and  consistently  bring  it  to  its  legiti- 
mate conclusion,  and  you  have  the  result  clearly  in  favor  of  the  wells 
project. 

QUESTIONS   BY  .MEMBERS. 

The  Chairman— Do  any  of  the  gentlemen  have  any  ([uestions? 

Dr.  Henderson — There  is  one  point,  Mr.  Hering,  and  that  is  why 
you  judge  that  the  cross-section  there  is  so  much  wider.  You  say 
that  we  have  experimented  with  a  cross-section  of  900  feet.  Now  what 
is  the  ground  for  judging  that  that  cross-section  could  be  doubled  that 
we  might  go  1800  feet  and  obtain  a  corresponding  result? 

Mr.  Hering — This  map  is  the  ground  for  that  opinion. 

Dr.  Henderson — Yes. 

Mr.  Hering — Mr.  Le  Conte  calls  my  attention  to  the  blue  print, 
which  shows  the  number  of  wells  which  have  actually  been  sunk  down 
there  and  where  water  has  been  found.  But,  irrespectively  of  that 
the  territory  is  of  such  a  nature  that  there  is  a  wide  expanse  of  water- 
bearing gravel  lying  across  this  plane  sloping  from  the  mountains. 
There  are  absolutely  no  indications,  geologically,  why  there  should  be 
any  sudden  change  beyond  the  900  feet.    The  conclusion  that  you  are 


—  90  — 


going  to  get  more  water,  as  you  go  along,  as  foimd  in  every  similar 
case,  is  quite  safe. 

The  Chairman — Is  there  any  reason  to  suppose  that  the  under- 
ground water  does  not  flow  fifteen  or  twenty  miles  or  to  the  Cosumnes 
River,  for  instance? 

Mr.  Hering — Well,  it  very  likely  does  flow  that  far.  1  don't  see 
what  reason  there  would  be  for  it  not  extending  to  the  Cosumnes  River. 
The  configuration  of  the  land  is  such  as  to  make  it  highly  probable. 
But  you  will  have  to  notice  that  we  only  have  confined  the  estimates 
to  10,000,000  gallons,  and  there  is  no  doubt  about  that  quantity,  gen- 
tlemen. 

Mr.  Scott — You  say  that  all  this  water  in  the  ground  comes  from 
the  rain  water.  Where  docs  this  artesian  water  come  from  that  comes 
up  from  the  pressure? 

Mr.  Hering — That  also  comes  from  the  rain,  but  it  comes  in  a  little 
roundabout  way.  It  comes  from  rain  falling  on  a  higher  territory,  and 
it  percolates  into  the  ground  and  goes  under  some  impervious  stratum, 
and  then  comes  up  again.  If  the  ground  happens  to  be  of  a  less  eleva- 
tion, where  it  comes  up,  than  the  surface  of  this  ground  water  reser- 
voir which  supplies  it,  it  will  flow  out  of  the  ground.  Water  always 
seeks  its  own  level,  and  when  you  have  an  artesian  well,  you  know  that 
the  water  comes  from  a  reservoir  which  is  higher  than  the  ground 
where  this  stream  of  water  appears.  Such  a  reservoir  is  nothing  more 
nor  less  than  the  reservoir  underlying  the  surface  east  of  the  city,  which 
you  have  been  tapping  for  your  wells  supply  system ;  only,  in  the  ar- 
tesian system,  the  reservoir  would  be  higher  up,  so  that  the  water,  seek- 
ing its  own  level,  would  come  up  out  of  the  ground.  But  in  every  case 
the  rain  or  snow  supplies  the  source. 

Member  of  Committee — Mr.  Hering,  you  say  that  the  general  con- 
tour of  the  ground,  the  general  formation,  determines  you  in  saying 
that  the  quantity'  of  water  will  be  large,  and  almost  uniform  there? 

Mr.  Hering — Yes,  sir. 

Member  of  Committee — Well,  does  that  also,  the  general  forma- 
tion, determine  your  saying  that  the  quality  and  the  quantity  will  be 
uniform? 

Mr.  Hering — Yes,  sir;  I  intended  to  have  it  inferred  that  the  qual- 
ity would  be  the  same  throughout  this  territory,  which  is  the  feeding 
ground  for  the  land  to  the  east  of  your  city.  If  it  were  not  already 
proved,  it  can  be  determined  very  easily  from  existing  wells.  Of 
course,  the  more  wells  you  examine  the  more  you  will  know  about  the 
waters. 

Member  of  Committee — Well,  supposing  it  should  be  found  that 
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the  waters  vary  materially  in  a  short  distance,  where  there  would  be 
apparently  no  good  reason,  only  judging  by  the  general  appearance  of 
the  country,  the  contour  of  the  country? 

Mr.  Hering — The  underground  flows  are  like  rivers.  If  the  qual- 
ity of  the  water  varies  suddenly  in  a  river,  it  is  due  to  something  get- 
ting into  it,  some  change  which,  of  course,  you  can  see  on  the  surface 
in  the  case  of  a  river.  If  that  change  takes  place  in  the  ground  water 
supply,  it  is  due  either  to  some  mineral  pollution  getting  into  the 
stream  while  it  is  flowing  down — and  that  you  might  expect  to  be 
fairly  constant — or  it  is  due  to  some  surface  pollution  which  you  can, 
in  this  case,  detect,  because  you  can  see  what  is  going  on  at  the  sur- 
face. Therefore,  this  question  of  a  change  in  the  quality  of  the  water 
is  one  that  you  have  in  your  control.  Where  there  is  some  mineral 
pollution  through  some  subterranean  fissure,  discharging  water  from 
some  lower  and  perhaps  sulphurous  rocks  and  so  on,  you  could  detect 
it  now,  and  you  have  made  your  tests  partly  for  the  purpose  of  detect- 
ing such  pollution.  You  did  not  find  it.  It  is,  therefore,  pretty  certain, 
quite  certain,  that  it  does  not  exist,  because  that  underground  water 
that  you  tapped  is  not  a  lake,  is  not  standing  water,  but  it  is  running 
water,  and  if  there  had  been  a  pollution  of  that  kind  bv  a  mineral  sub- 
stance you  would  have  noticed  it.  You  will  find  standing  water,  how- 
ever, on  this  territory  here  and  there  where  you  have  clay  pockets, 
such  as  we  find  in  the  State  of  Washington  and  in  Brooklyn.  I  under- 
stand you  bored  through  clay  in  this  case.  Then  you  may  get  the  sur- 
face water  which  trickles  down  into  these  clay  pockets  and  stays  there 
and  forms  dead  water  that  will  dissolve  matter  out  of  the  clay,  which 
may  give  it  an  organic  pollution.  You  would  get  the  running  water, 
the  live  water,  because,  if  you  did  not,  your  piunp  would  soon  be  dry. 
Now,  you  have  made  your  tests  and  demonstrated  the  reasoning 
which  you  can  apply  to  this  territory,  and  you  will  find  that  reasoning 
is  correct.   So  I  see  no  doubt  whatever  in  regard  to  the  conclusions. 

'  GROUND  WATER  DEFINED. 

Dr.  Henderson — I  will  ask  you  to  define  ground  water  a  little 
more  definite  in  reference  to  artesian  well  waters. 

Mr.  Hering — Well,  artesian  well  water,  as  I  stated,  requires  a  roof 
somewhere ;  otherwise,  it  could  not  get  the  pressure  to  come  up  above 
the  surface ;  and  that  means  it  must  be  down  pretty  deep.  These  nat- 
ural roofs  are  not  as  thin  and  imper\'ious  as  our  artificial  roofs.  They 
may  be  hundreds  of  feet  thick. 

Mr.  Lindley — You  do  not  consider  this  artesian  water? 
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Mr.  Hering — Well,  artesian  water,  strictly  speaking,  is  any  water 
that  will  rise  higher  than  the  surface  of  the  ground  when  it  comes  out. 

Dr.  Henderson— The  point  I  wish  to  raise,  Mr.  Hering  is :  Can 
you  define  the  lower  limit  of  the  ground  water? 

Mr.  Hering — I  understand  that,  as  you  bored  these  wells  deeper 
the  water  came  up  higher.    You  bored  through  several  clay  strata. 

Mr.  Lindley — I  do  not  think  that  has  been  demonstrated  in  that 
test  out  there;  perhaps  it  has  in  the  gas  well  bored  here  in  town.  Our 
deepest  well  was  cased  all  the  way,  but  I  du  not  think  it  was  deter- 
mined that  thai  water  was  higher  in  that  well  than  in  the  other  wells. 

Mr.  Hering — Well,  of  course  

Mr.  Lindley— But  it  is  higher  here  in  wells  which  were  bored  for 
gas.  Nevertheless,  we  are  all  familiar  with  the  situation.  That  hap- 
pened in  wells  that  were  looo  feet  deep. 

Mr.  Hering — Now,  about  three-quarters  of  a  mile  east  of  the  city 
are  those  wells  where  a  test  was  made — that  is  in  what  they  call  the 
"Henry  wells." 

Mr.  Grau — That  water  was  very  hard.  I  do  not  know  how  deep 
the  well  was,  but  at  tlie  Buffalo  Brewery  we  have  three  wells,  one  is 
130,  170  and  another  one  210  feet  deep;  that  water  is  very  hard. 

Mr.  Lindley — Mr.  Hering,  you  will  remember  it  was  the  well  we 
saw  when  we  stopped  at  the  brewery. 

Mr.  Hering — That  is  possibly  due  to  the  fact  tiiat  it  comes  from 
a  different  stratum — where  you  have  a  material  which  is  more  readily 
dissolved  by  water — or  it  may  be  due  to  the  fact  that  the  water  is  held 
in  that  sand,  like  in  a  pocket.  For  a  long  time  it  does  not  run  so  fast, 
and,  therefore,  when  water  lies  in  contact  with  rocks  that  contain  lime, 
it  dissolves  some  of  it,  and  therefore  gets  harder. 

Mr.  Grau — Tliat  undergroimd  water  is  further  east  or  south- 
east. 

Mr.  Lindley — I  may  facilitate  that  a  little  by  explaining  that  this 
district  where  we  bored  is  of  lava  or  hard-pan  formation — ground  that 
you  covered  in  your  remarks  is  all  of  that  same  kind.  .\s  we  approach 
the  Sacramento  River  to  the  northwest  part  of  town,  there  are  sedi- 
mentary formations  and  alkali  waters,  and  if  wells  were  bored  where 
waters  are  alkaline  until  all  that  would  be  drained  off.  which  might  not 
be  for  many  years,  this  water  would  naturally  be  a  little  harder.  We 
find  that  existing  in  all  waters  as  near  as  we  can  judge,  which  lie  to 
the  northwest  of  the  Burns  slough  that  runs  along  near  and  northwest 
of  that  brewer>',  and  as  we  go  west  on  all  these  waters  and  cross  the 
Sacramento  River  they  grow  harder.  In  fact,  looking  at  the  history  of 
the  waters  in  this  State,  the  waters  which  flow  from  the  Coast  Range 
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mountains  are  several  degrees  harder  than  those  which  flow  from  the 
Sierra  Nevadas ;  and  the  surface  wells  which  are  in  the  town  of  Sacra- 
mento, northwest  of  this  slough,  are  different  from  those  southeast  of 
tlie  city.  In  fact,  there  is  one  district  to  the  northwest  of  this  slough 
and  in  the  city,  which  is  called  "Alkali  Flat."  Now,  the  water  which 
flows  through  this  alkali  section  would  naturally  leech  out  some  of 
the  slkali  from  the  soil,  and  therefore  become  harder.  Does  this  ex- 
planation seem  reasonable  to  you? 

Mr.  Hering — Yes,  sir;  that  is  the  condition  of  the  ground.  There 
is  no  question  about  that.  But  these  isolated  wells  are  not  a  safe  basis 
upon  which  to  judge  the  water  you  are  going  to  get  when  you  pump 
large  quantities.  You  will  remember,  perhaps,  that  I  stated  m  my 
opmion  that  nothing  but  an  actual  test,  pumping  out  millions  of  gallons 
for  some  days,  would  decide  the  question  of  quality. 

Mr.  Lindley — Did  you  sec  the  report  of  the  test  made  at  the  be- 
ginning of  the  pumping,  and  at  the  ending  of  the  pumping? 

Mr.  Hering — I  think  I  did,  but  I  do  not  remember  just  now. 

Mr.  Drescher — As  I  understand  your  theory,  Mr.  Hering,  the  idea 
is  that  this  water,  this  ground  water,  flows  like  an  underground  river? 

Mr.  Hering — Yes,  sir. 

Mr.  Drescher — And  that  on  account  of  some  of  these  wells  some- 
where striking  unfavorable  conditions,  mineral  or  otherwise,  the  water 
may  be  changed  from  the  natural  condition,  may  assume  some  of  the 
mineral,  and  that  can  only  be  found  by  actually  testing  it.  According- 
to  your  theory,  water  may  be  found  in  one  place  all  right,  and  in  an- 
other place  not  far  distant  you  may  find  water,  and,  while  the  ground 
indications  and  the  surface  were  the  same,  yet  nevertheless  you  may 
find  the  water  entirely  different  on  account  of  the  mineral  stratum  that 
contaminates. 

DRAINS  OUT  POCKETS.  ': 

Mr.  Hering — Please  remember  that,  when  you  have  a  pumping 
station,  you  pump  out  10,000,000  gallons  to-day  and  10,000,000  gallons 
the  next  day,  and  so  it  goes  on  until  you  pump  out  billions  of  gallons — 
that  causes  this  water  to  flow  better  to  your  wells  than  at  first.  These 
little  pockets  that  may  exist  now  will  be  drained  out,  because  you  put 
the  ground  water  level  lower  than  it  was  before,  and  that  causes  these 
places  gradually  to  drain  out.  And  I  may  also  state  what  I  have  per- 
haps omitted.  In  reference  to  lowering  the  ground  water  there  has 
been  quite  a  Httle  discussion  in  the  United  States,  particularly  in  the  city 
where  I  live.  The  city  of  Brooklyn  has  been  threatened  with  suits  ex  • 
tending  into  the  thousands  of  dollars  for  lowering  the  ground  water. 
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Now,  that  seemed  to  be  a  very  serious  question  in  the  minds  of  some  ;  in 
fact,  it  was  thought  that  the  city  would  have  to  pay  a  large  sum  of 
money,  because  the  farmers  claimed  that  it  injured  their  crops.  They 
could  not  raise  the  same  crops  after  1894,  when  these  particular  wells 
that  controlled  that  territory  where  the  suits  were,  were  opened.  After 
that  year  the  crops  failed.  Now,  that  seemed  to  be  a  pretty  bad  con- 
dition of  things,  and  the  first  case  was  decided  against  the  city.  I  was 
called  into  that  case,  and  had  to  study  up  the  matter  and  testify  in  a 
number  of  suits,  and  it  was  necessary  to  get  evidence,  not  how  much 
the  ground  water  was  lowered,  because  that  we  know  from  the  tests, 
but  what  effect  the  rain  water  has  on  the  elevation  of  the  ground  water, 
and  how  the  ground  water  level  affects  the  crops.  You  may  at  one-' 
recognize  the  fact  that,  if  the  ground  water  level  is  twenty-five  or  fifty 
feet  or  a  thousand  feet  below  the  surface  is  is  not  worth  any- 
thing to  tlie  crops.  The  question  is,  How  near  the  surface 
must  it  be?  Well,  I  searched  in  Europe  and  finally  I  found 
the  best  i)lace  to  get  that  inlorniation  was  in  Berkeley,  Cali- 
fornia —  from  the  University  of  California.  Professor  Hilgard 
had  made  some  tests  on  that  particular  point.  Later.  I  got  some  from 
Wisconsin.  Later,  last  year,  I  found  some  in  Germany,  but  the  infor- 
mation is  not  very  bountiful,  but  still  it  is  sufficient  to  estabhsh  the  facts, 
and  my  attention  was  called  to  the  question.  What  will  the  damages 
amount  to  here  in  case  the  ground  water  supply  is  affected?  Well,  the 
experiments  here  in  California  indicate  that  the  ground  water  level — 
the  water,  by  capillarity,  will  rise  during  the  dry  season  in  different 
soils  to  different  bights.  In  the  coarsest  soils  and  gravels  it  will  rise 
only  a  very  short  distance,  and  nothing  in  the  world  will  draw  it  up  any 
higher.  Sand  will  allow  the  water  to  be  drawn  up  about  eighteen  or 
twenty  inches  higher.  Clay,  which  has  the  finest  pores,  will  draw  the 
water  up  higher  than  anything  else,  and  they  found  here  that  fifty 
inches  was  the  maximum  limit  to  which  the  ground  water  would  be 
drawn  up  by  capillarity,  but  tiiat  is  in  arid  climate  such  as  you  have  here. 
In  Wisconsin  the  results  were  different.  Roughly  speaking,  the  coarser 
materials,  of  course,  gave  the  same  results,  but  inasmuch  as  the  soil  is 
saturated  with  water,  or  is  moist,  for  it  rains  there  every  month  in  the 
year,  and  it  keeps  the  water  percolating  through  the  ground  constantly, 
and  the  water  from  the  ground  water  level  will  constantly  draw  up 
higher,  and  there  the  maximum  limit  at  which  Professor  King  could 
find  ground  water  rising  up  was  ten  feet,  and  that  was  in  coarse  clay 
soil ;  in  sand,  of  course,  it  was  very  much  less,  not  half  that  distance. 
And  of  course  the  same  results  were  found  in  Europe.  They  will  have 
to  be  found  everywhere,  because  those  are  physical  laws. 
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Well,  now,  that  demonstrated  that  these  farmers  in  certain  cases, 
where  they  said  that  their  crops  ceased  in  the  year  1894,  and  who 
claimed  damages,  never  could  have  had  any  benefit  from  the  ground 
water  at  all,  and  by  lowering  it  below  that  level,  if  it  could  not  benefit 
them,  why  it  could  not  injure  them.  And  so  there  was  another  point 
in  these  cases.  In  one  case,  there  was  a  salt  water  slough  between  a 
man's  property  and  the  pumping  station,  so  that  it  was  utterly  impos- 
sible for  the  pumping  station  to  draw  any  water  from  his  land,  because 
his  water  went  into  the  salt  water,  and  the  pumps  never  pumped  more 
than  just  enough  not  to  draw  that  salt  water.  They  did  not  draw  his 
water,  which  would  have  to  run  across  the  salt  water  into  the  pumping 
main — an  absolute  physical  impossibility,  yet  that  case  was  decided  in 
favor  of  the  complainant,  and  he  got  his  $6000,  and  that  case  has  been 
qi'ioted  all  over  the  country,  and  he  never  should  have  had  60  cents, 
because  the  pumping  station  could  not  have  drawn  on  his  water.  Then 
why  did  those  crops  cease  to  grow  in  1894?  What  was  the  trouble? 
It  happened  just  at  the  time  when  those  pumping  statiofts  were  put  in. 
Well.  I  found  in  going  back  to  the  rainfall  records,  and  raking  up  all 
the  facts  that  we  know,  we  will  have  some  beginning  on  this  subject. 
I  found  in  1894  there  was  a  drought.  You  know  the  crops  need  water 
when  they  sprout,  and  then  they  do  not  need  it  at  certain  other  times. 
Well,  it  so  happened  that,  when  the  crops  needed  the  wa^er,  there  was 
none.  It  did  not  rain  there  for  twenty  odd  days  at  one  time,  and  then  it 
rained  when  the  crops  were  small.  At  the  period  of  germination  they 
needed  a  great  deal  of  water,  and  they  lost  that  power  of  growth,  so 
that  the  crops  were  not  good,  and  that  happened  in  1895,  1896  and 
1897.  We  had  a  few  years  of  drought  just  as  you  have  had  recently  in 
California.  They  were  at  different  years  with  us.  And  of  course  the 
farmers  blamed  the  city  for  that  unfortunate  condition  of  things.  And 
there  the  rainfall  records  show  that  beautifully,  so  that  the  recent  de- 
cisions in  those  cases  have  been  very  different  from  the  decision  in  the 
first  case. 

GOOD  TIME  FOR  TESTS. 

Member  of  Committee — Now,  Mr.  Hering,  that  may  lead  to  a 
question  in  our  case.  Suppose  that  we  had  three  or  four  dry  seasons, 
would  that  affect  the  ground  water? 

Mr.  Hering — There  is  no  question  about  its  affecting  the  ground 
water,  and  when  I  was  here  eighteen  months  ago  it  just  happened 
to  be  at  the  end  of  those  dry  seasons.  And  I  remember  speaking  to 
the  gentlemen  and  telling  them  that  you  will  have  no  better  time,  per- 
haps, to  make  your  tests  than  just  now,  and  the*  tests  were  made  just  at 
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that  time.  Therefore,  the  results  are  safe,  and  if  you  discount  it  further, 
you  can  do  so  because  there  is  no  reason  why  you  could  not  extend 
your  gallery  just  like  they  do  at  other  places  and  intercept  more  of  this 
water.  Therefore,  again,  there  is  no  question  about  the  quantity  being 
sufficient,  as  you  have  a  right  to  expect  from  your  own  experiments. 

Mr.  Hall — Mr.  Hering,  there  seems  to  be  a  misapprehension  at 
least  on  the  part  of  some  of  this  committee  as  to  what  water  we  arc  go- 
ing to  draw  from.  Now  there  is,  and  always  has  been,  a  prejudice 
against  shallow  wells.  I  think  that,  if  we  should  say  that  we  are  going 
to  draw  the  water  from  shallow  wells,  the  people  would  be  up  in  arms 
opposing  any  proposition  for  getting  water  from  the  east  side.  The 
committee  and  the  people  have  always  been  laboring  under  the  belief 
that  we  were  going  to  tap  some  subterranean  stream  that  would  afford 
an  ample  supply  of  pure  water,  free  from  contamination  of  the  shallow 
or  ground  water,  as  you  term  it,  which  water  is  found  within  fifteen  fett 
of  the  surface  ot  the  ground.  Now,  of  course,  upon  your  theory  we  are 
going  to  draw  entirely  from  rhe  ground  water,  which  we  have  always 
held  to  be  objectionable.  Do  you  mean  to  say  that  the  rain  water 
that  is  precipitated  on  the  surface  will  come  in  contact  with  the  ground 
water,  or  is  the  ground  water  independent  of  the  surface  water? 

Mr.  Hering — Because  there  are  impervious  strata  of  clay,  twenty, 
thirty  or  forty  feet  thick,  there  is  no  chance  of  this  surface  water  sup- 
plying the  ground  w  ater  in  this  immediate  territory.  Of  course  we  get 
the  original  rain  water  that  was  precipitated  at  some  point  where  it 
could  enter  these  strata  of  ground  water,  but  they  are  not  in  the  imme- 
diate neighborhood  of  the  city. 

Mr.  Hall  —Then  we  woi-ld  not  draw  any  of  the  surface  water  and 
moisture  from  the  fannmg  section  near  by,  as  the  surface  water  would 
not  enter  into  the  sui)ply  that  we  were  pumping  from,  would  it? 

Mr.  Hermg — There  is  no  question,  in  my  opinion,  that  you  would 
get  no  water  worth  speaking  oi,  if  any  at  all,  from  the  immediate  neigh- 
borhood, excepting  what  nrght  percolate  right  along  inside  of  yjur 
wells  which  you  put  in  there. 

Ll-GAI  SITUATION. 

-Mr.  Lindley — I  would  like  to  finish  up  on  that  legal  point — that  is, 
relating  to  the  rights  to  the  v.'ater  I  think  that  that  is  one  of  the  most 
important  factors  here.  And  from  studying  the  situation,  it  seems  to 
me  that  we  can  eliminate  almost  entirely  llic  objection  as  it  appeared  at 
Brooklyn — that  is,  that  we  may  affect  the  crops.  The  only  damage  wc 
could  do  would  be  in  rau!  ing  those  using  small  wells  to  go  deeper  for 
the  water  obtained  mainly  bv  the  aid  of  windmills. 
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Mr.  Hering — That  is  i.iiuiuestionably  so;  but  there  is  another  mat- 
ter which  must  he  taken  inio  consideration,  but  for  which  the  damages 
would  be  very  light,  and  that  is  the  lowering  of  the  ground  water  which 
is  now  pumped  up  for  local  -use. 

Mr.  Lindley — The  only  question  is  whether  we  would  be  liable 
for  damages  if  we  compelled  these  people,  who  have  been  using  this 
waifr  for  )  ears  and  years,  to  use  extra  power  to  raise  this  water — would 
we  have  to  compensate  them  for  the  extra  power? 

Mr.  jrfenng — I  would  say  that  you  would  have  to  compensate  them 
for  whatever  damages  they  have  suffered  and  which  were  caused  by 
any  action  of  \ouis;  but,  as  you  say,  that  is  confined  to  this  small  area 
which  we  call  the  "cone  of  depression."  It  is  very  small  and  it  would 
affect  but  a  few  wells,  and  the  damage  would  be  so  slight  that  it  would 
be  a  great  deal  better  to  do  what  they  neglected  to  do  in  Brooklyn — 
namely,  to  go  to  those  people  and  get  a  release  from  them,  or  pay  them 
something,  so  that  there  will  not  be  any  lawsuits  afterwards.  If  the 
city  of  Brooklyn  had  done  tha*^,  it  would  h^v-e  savta  money  liut  as  it 
is,  damages  will  have  to  be  paid  to  a  certain  extent. 

Member  of  Committee — What  would  that  damage  be  in  a  case 
like  this? 

Mr.  Hering — So  far  as  the  information  which  I  have  goes,  it  is 
physically  impossible  to  damage  their  crops  by  the  water  that  you  take 
out.  Where  you  lower  the  wells  there  would  be  a  slight  damage,  but 
that  is  insignificant. 

MATTER  OF  CESSPOOLS. 

Mr.  Hall — The  point  is  whether  or  not  the  local  precipitation  c 
surface  water  will  come  in  contact  with  and  affect  the  ground  water. 
You  spoke  about  the  cesspools  being  liable  to  contaminate  the  supply 
if  they  were  sunk  six  or  seven  feet  deep. 

Mr.  Hering — Well,  I  want  to  be  very  cautious  in  all  of  my  work, 
and  so  I  alluded  to  all  those  things  which  might  be  thought  of  by  per- 
sons, and  wanted  to  consider  them  and  give  them  their  value,  and  that 
is  the  reason  I  mentioned  them.  But  I  will  say  that,  from  the  near  ter- 
ritorial area  within  a  mile  or  two  of  these  wells,  you  wouFd  probably 
get  practically  no  surface  water  at  all,  not  only  because  of  the  clay 
strata,  but  because  of  the  fact  that  you  would  get  very  little  water  any- 
way from  a  square  mile.  The  calculations  that  are  made  indicate  that 
the  quantity  might  not  be  more  than  1 00,000  gallons  in  one  mile  of 
territory.  You  will  need  10,000,000  gallons  eventually.  You  may, 
therefore,  have  to  draw  from  100  square  miles  and  more,  and  would  get 
very  little  from  this  near  territory,  because  3'ou  are  drawing  the  water 
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under  clay  strata,  and  most  of  it  conies  from  a  greater  distance. 
Therefore,  that  difficuhy,  the  more  you  look  into  it,  disappears  more 
and  more,  and  it  is  quite  insignificant  even  should  it  exist  at  all. 

Mr.  Hall — Mr.  Hering,  we  find  this  ground  water  at  a  depth  from 
twelve  to  fifteen  feet  below  the  surface,  and  if  we  put  in  pumps  we 
lower  it  perhaps  to  twenty-five  feet,  and  this  is  the  water  that  you  arc 
going  to  deal  with.  Now,  the  idea  of  this  conmiittee  has  been  that  the 
wells  should  be  put  down  with  a  double  casing  until  an  impervious 
strata  of  clay  has  been  reached,  and  then  continuing  down  with  the  in- 
side pipe  to  a  good  water-bearing  strata  of  sand  or  gravel,  when  the 
water  developed  would  raise  in  the  pipe  up  as  high  as,  and  flow  into, 
the  conduit,  which  would  be  water-tight  and  no  water  would  come  into 
it  except  from  the  wells.  Your  theory  is  entirely  different  from  ours, 
as  you  deal  with  the  shallow  ground  water  which  we  have  been  trying 
to  avoid.  We  were  intending  to  go  down  and  tap  some  independent 
strata  of  water  below  the  clay  stratum.  That  is  the  idea  that  has  pre- 
vailed with  many  of  the  committee,  and  is  the  impression,  I  think,  that 
has  gone  out  among  the  people :  that  we  must  get  a  supply  of  water 
below  this  ground  water  in  order  to  avoid  pollution  or  contamination. 

Mr.  Lindley — There  is  nothing  in  the  report  of  the  Committee  on 
Wells  that  bears  that  out. 

Mr.  Hering — I  certainly  never  got  that  impression.  Moreover, 
the  contrar}'  seems  clear  and  evident  in  that  report  from  the  very  fact 
that  you  have  lowered  the  .-surface  water  in  drawing  from  those  wells. 

Mr.  Hall — ^That  is  what  we  did. 

Mr.  Hering — In  my  preliminarj-  recommendation  I  stated  that  be- 
fore any  tests  should  be  commenced  you  should  go  to  all  the  existing 
wells — I  stated  about  how  far — and  take  the  level  of  the  surface  water 
before  you  began  pumping,  so  that  you  would  know  how  far  the  pumps 
drew.  There  was  no  anticipation  that  you  were  not  going  to  get  that 
water.  The  test  was  made  for  the  very  purpose  of  getting  it.  You  do 
not  know  what  you  are  getting  when  you  go  into  deep  wells.  But  this 
water  that  is  not  so  far  down  is  within  our  grasp :  we  know  about  it  and 
we  can  control  it.  We  know  what  it  is.  and  it  is  nothing  else 
in  the  world  but  the  same  water  you  get  in  any  dug  or  driven  well. 
Rain  water  is  the  dirtiest  water  that  we  have  except  sewage.  Bacteria 
are  necessary  to  purify  dirty  water,  working  by  the  myriads.  We  can- 
not raise  plants  without  the  action  of  bacteria.  Tliis  water,  which  is 
charged  with  impurities  on  tlie  surface  of  the  ground,  percolates  down, 
is  purified  and  supplies  our  springs.  The  surface  water  is  the  dirtiest 
water,  and  by  the  percolation  it  has  become  pure.  When  we  can  select 
the  sand  and  have  everj'thing  perfect,  we  require  only  three  feet  of 
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slow  percolation  through  the  sand  to  purify  the  ordinary  river  water. 
Five  feet  would  purify  the  strongest  sewage  that  we  have — make  per- 
fectly good  water  of  it.  The  well  water  that  we  would  get  would  be  sim- 
ilar to,  and  even  better  than,  the  water  that  we  now  get  from  these 
wells  twenty  or  thirty  feet  deep.  If  you  pump  out  the  water  by  the 
millions  of  gallons,  clay  pockets  do  not  count.  You  could  pump  them 
out  in  a  short  time. 

Mr.  Hall — Perhaps  it  is  just  a  misunderstanding  of  terms. 

Mr.  Hering — It  is  a  very  good  thing  to  explain  terms  before  be- 
ginning a  discussion,  because  many  misunderstandings  arise  from  the 
fact  that  one  person  understands  one  thing  and  another  understands 
something  else,  and  so  of  course  you  are  really  not  talking  about  the 
same  thing.  By  ground  water,  I  mean  that  water  which  is  found  here 
under  this  ground,  about  twelve  feet  below  it.  It  is  found  about  that 
far  below  the  surface  of  the  ground,  and  it  is  the  upper  surface  of  the 
body  of  water  which  has  a  slope  of  about  four  feet  to  the  mile  and  is 
running  in  a  southwesterly  direction.  That  is  the  underground  flow  of 
water  which  you  should  tap. 

Mr.  Hall — I  understand  thoroughly  what  you  mean.  I  only  make 
these  statements  because  there  is  a  misapprehension  on  the  part  of 
some  members  of  this  committee  and  on  the  part  of  the  citizens  gen- 
erally. We  always  considered  it  absolutely  necessary  to  go  below  this 
ground  water  and  take  a  supply  from  the  deep  subterranean  channels 
that  probably  take  their  source  loo  miles  distant. 

PUREST  WATER  IN  NATURE. 

Mr.  Hering — I  should  not  call  that  ground  water  shallow  water, 
excepting  in  contradistinction  to  artesian  water.  But  whatever  name 
you  give  it,  the  water  I  mean  should  not  be  understood  to  be  the  water 
that  is  polluted  from  the  surface,  but  that  water  which  has  been  puri- 
fied in  its  passage  through  the  soil  by  bacteria.  The  water,  at  the  sur- 
face of  the  earth,  is  that  which  percolates  through  the  upper  layers  and 
forms  the  spring  water,  or  rather  the  ground  water  which  supplies  the 
springs,  and  which  is  the  purest  water  that  we  have  in  nature,  and  its 
purity  is  obtained  by  the  action  of  bacteria  alone.  A  filter  must,  there- 
fore, be  so  constructed  that  the  bacteria  can  act.  If  the  water'gets  cold, 
many  of  them  die  off.  If  you  put  a  little  poison  in  the  water,  you  kill 
the  bacteria,  and  the  water  won't  be  a  bit  purer  when  it  comes  out  than 
when  it  goes  in.  Nature  has  been  following  this  method  of  purification 
for  thousands  of  years.  You  cannot  get  good  water  immediately 
through  your  filter,  as  it  takes  time  to  adapt  the  bacteria  to  do  their 
best  work.  They  do  not  get  ripe,  as  they  call  it,  at  once.   They  do  not 
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get  ripe  lor  a  tew  monilis.  Then  just  the  right  species  are  there,  and 
they  begin  to  do  their  work  up  to  their  greatest  ability.  In  this  way 
we  purify  the  foulest  sewage  matter  by  slow  percolation  through  only  a 
few  feet  of  the  right  kind  of  sand. 

Member  of  Committee — Now,  Air.  Hering,  why  is  it,  in  most 
cases,  the  wells  are  double  cased  and  filled  with  cement,  you  know, 
down  forty  or  fifty  feet?  Isn't  it  done  for  the  purpose  of  preventing  the 
water  outside  from  running  along  inside  of  the  wells? 

Mr.  Hering — That  may  have  been  stated  as  the  purpose. 

Member  of  Committee — Well,  they  generally  have  a  shoe  running 
down? 

Mr.  Hering — Yes,  sir.  But  the  reason  for  that  sort  of  protection 
originally  resulted  from  the  fact  that  the  surface  water  would  run  down 
on  the  outside  of  the  pipe.  Let  me  say  that,  whenever  we  have  a  smooth 
surface,  such  as  the  outside  of  a  pipe,  and  have  gravel  stones  around 
them  and  sand,  we  have  larger  interstices  adjoining  this  smooth  sur- 
face than  away  from  the  surface.  A  great  deal  more  water  runs  right 
along  the  smooth  surface  through  the  larger  interstices  than  away  from 
it,  and  runs  down  without  purification.  It  does  not  purify  at  the  greater 
depth.  The  bacteria  need  oxygen.  That  is  the  reason  I  said  you  should 
have  shallow  cesspools  on  the  gathering  territory  for  the  water.  The 
polluting  elements  should  not  enter  very  low,  as  the  bacteria  are  thus 
deprived  of  the  oxygen  which  they  need.  Twenty  years  ago  very  little 
was  known  about  this  subject.  Pasteur  started  it,  and  since  that  time 
the  Germans  and  English  have  developed  it,  and  in  Massachusetts  the 
State  Board  of  Health  has  placed  it  on  a  scientific  basis.  We  can  now 
take  the  sand  and  analyze  it  mechanically,  get  the  proportions  of  the 
sizes  of  the  grains,  and  foretell  how  much  sewage  of  a  certain  strength, 
how  much  water  with  a  certain  amount  of  oxygen  and  a  certain  amount 
of  organic  matter  in  it,  can  bi-  purified  by  percolation  at  different  rates. 

WELLS  SHOULD  BE  DEEP. 

Mr.  Lindley — Mr.  Hering,  I  think  that  Mr.  Hall  touched  on  a 
point  that  it  would  not  hurt  to  discuss,  because  it  is  something  that 
will  have  to  be  talked  with  the  people  of  the  town  when  the  question 
comes  up,  and  that  is  the  difference  between  a  house  well,  such  as  used 
here  in  early  days,  and  the  wells  which  we  bored  and  tested  southeast 
of  here.  The  people  have  a  prejudice  against  those  house  wells,  and 
they  naturally  will  attribute  all  the  evils  of  those  wells  to  the  wells  pro- 
posed for  the  city. 

The  Chairman — I  think  Mr.  Bishop  is  familiar  with  the  digging  of 
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wells  and  the  depth.  It  would  be  well  if  he  would  tell  us  about  what 
depth  one  would  have  to  go  before  he  can  find  anything  that  seems  per- 
manent in  a  supply. 

Mr.  Bishop — On  an  inspection  east  of  the  city  we  tind  what  wc 
consider  the  best  water  there  from  sixty  to  seventy-five  and  eighty 
feet  for  family  use.  In  the  surface  water  wells  there,  twenty  or  twenty- 
five  feet  deep,  the  water  is  very  poor.  The  people  out  there  using  that 
kind  of  wells  are  sick  all  the  time,  mostly  with  malaria.  Pretty  near 
all  of  them  are  made  deeper  now.  They  have  a  soil  there  from  one  to 
three  feet  deep,  and  they  have  what  they  call  hardpan,  and  then  it  usu- 
ally tapers  off  into  sand.  When  they  first  strike  ground  water,  then 
there  is  sand  and  gravel  down  about  twenty-five  or  thirty  feet — it  varies 
somewhat.  Then  we  find  a  body  of  clay  varying  from  ten  to  thirty  or 
forty  feet  thick.  People  using  water  coming  from  that  depth  below  the 
clay  stratum  do  not  get  sick  at  all. 

The  Chairman — Now  that  leads  up  to  a  question.  I  understand 
you  to  say  that  below  the  soil  there  is  the  hardpan,  and  then  below  that 
is  sand.   At  what  depth  do  you  strike  that  sand? 

Mr.  Bishop — In  some  places  there  is  sand  about  twelve  or  fourteen 

feet. 

Mr.  Hering — I  do  not  know  whether  it  is  so  here,  but  the  custom 
is  in  many  cities  to  dig  cesspools  down  until  they  strike  sand,  so  that 
the  water  from  them  will  percolate  into  the  ground  and  disappear  and 
not  fill  up  the  cesspool.  It  is  then  called  a  leeching  cesspool.  Now, 
then,  that  is  a  condition  which  will  unquestionably  pollute  the  water  in 
that  stratum  of  sand  into  which  your  cesspool  discharges.  That  is  why 
I  say  the  cesspools  should  be  shallow,  and  the  bottom  should  be  near 
the  surface  where  the  bacteria  could  purify  the  water.  I  mentioned 
that  this  condition  was  the  onlv  one  that  affected  the  quality  of  the 
water,  which  you  should  understand  and  know  about.  You  can  pre- 
vent it  legally,  because  it  is  just  as  objectionable,  and  perhaps  even  more 
so,  to  pollute  an  underground  stream  of  water,  as  it  is  to  pollute  a  sur- 
face stream  of  water.  .\s  soon  as  it  is  estabHshed  that  the  ground  water 
makes  a  running  stream — I  don't  know  just  how  the  law  is  m  this  State, 
but  in  some  of  the  Eastern  States  a  stream  cannot  be  polluted,  whether 
surface  or  sub-surface,  and  the  law  seems  a  reasonable  one — you 
should,  therefore,  sec  that  your  underground  river  is  protected  from 
pollution.  Take  the  city  of  Louisville,  Kentucky.  They  have  flowing 
under  that  city  just  such  an  underground  river  as  you  have  here.  The 
slope  of  the  water  is  just  about  the  same.  The  city  is  also  built  on  a 
slope,  and  they  have  pump  wells  to  supply  the  poor  people  with  water 
at  almost  every  block.    Many  people  want  that  clear  ground  water. 
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They  have  been  drinking  it,  because  the  Ohio  River  was  so  turbid  and 
dirty.  And  yet  in  that  very  city,  and  on  the  higher  grounds  where  all 
the  wealthy  people  live,  the  cesspools  were  dug  down  directly  into  that 
same  stratum  of  sand  through  which  this  water  flowed  down  to  the 
lower  parts  of  the  city.  When  I  was  examining  that  city,  I  had  a  small 
keg  ol  coal  oil  put  into  a  cesspool  on  one  of  the  lots  up  town,  and  with- 
in a  few  days  the  pumps  below  were  complaining  because  the  water  of 
the  wells  tasted  of  coal  oil.  You  must  not  get  your  cesspools  down  deep 
enough,  so  that  this  water  in  the  cesspools  will  leech  out  and  be  at  a 
level  below  which  it  cannot  be  purified  by  the  only  purifying  means 
that  we  know  of — bacteria.  If  you  have  the  shallow  cesspool,  such  as 
they  have  in  the  country  houses,  here  as  well  as  in  the  East,  why  there 
is  no  such  danger.  The  water  percolates  laterally  into  the  soil  near  the 
surface — I  mean  in  shallow  cesspools. 

Mr.  Scott — I  know  a  man  up  here  on  E  Street  who  dug  two  cess- 
pools, and  then  dug  a  well  and  the  water  from  the  cesspool  goes  into 
that  well. 

Mr.  Lindley — Now,  there  is  a  great  difference  between  one  of  these 
wells,  which  are  used  moderately,  and  such  wells  as  are  proposed  for  the 
city  water  supply.  In  other  words,  there  should  be  no  prejudice  against 
those  wells  on  account  of  the  prejudice  that  exists  from  slightly  used, 
shallow  wells  that  existed  here  in  early  days. 

Mr.  Hering — No ;  and  there  is  still  another  reason.  You  look  at 
the  map.  This  water  comes  from  the  east  anfl  it  flows  in  a  westerly 
direction,  and  then  turns  down  in  a  southwesterly  direction  and  passes 
by  the  city  of  Sacramento.  There  is  very  little  circulation,  if  any,  of 
the  water  right  under  this  city.  It  is  off  the  line  of  flow.  I  hardly  think 
that  you  get  any  circulation  of  water  under  the  city.  There  is  no  appar- 
rent  reason  for  it  on  the  surface.  All  the  apparent  conditions  would 
make  you  think  that  there  could  not  be  any,  and  that  is  more  or  less 
dead  water. 

The  Chairman — The  Sanborn  well,  how  would  it  be  in  that  local- 
ity? 

Mr.  Lindley — Right  in  there  are  some  wells.  We  drove  around 
here  and  struck  the  railroad  over  here  and  came  in  that  road.  Now, 
right  off  there  is  the  Sanborn  well.  Here  were  the  test  wells.  (Point- 
ing to  the  map.) 

The  Chairman — Would  you  think  there  is  a  circulation  there? 

Mr.  Hering — Tliere  are  no  indications  that  there  would  be  any 
circulation  there.  T  think  this  map  shows  better.  Here  is  the  Ameri- 
can River.  Here  is  the  Cosumnes  River,  and  the  ground  water  flows 
like  that  CshowingV   The  next  map  shows  where  the  water  comes  out. 
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WHERE  TO  SINK  WELLS. 

Mr.  Grau — Where  are  the  test  wells  here  now?  Now,  suppose  the 
city  would  buy  a  large  tract  of  land,  which  way  would  they  have  to  go? 

Mr.  Hering — They  would  have  to  go  southeast  from  these  test 
wells. 

Mr.  Hall— The  strata  of  water  150  or  200  feet  below  the  surface, 
being  below  the  sea  level,  do  not  flow  like  the  surface  or  ground  water. 

Mr.  Hering — The  further  down  you  go  the  less  natural  circulation 
the  water  has. 

Mr.  Hall — In  all  of  these  deep  strata  there  would  be  absolutely 
dead  water  unless  there  was  a  break  somewhere  in  the  formation  of  the 
ground,  which  would  permit  it  to  be  forced  to  the  surface  by  artesiau 
pressure. 

Mr.  Hering — The  same  water  may  have  been  lying  in  these  reser- 
voirs for  a  thousand  years  and  may  never  have  moved.  Take  an  ar- 
tesian well.  The  water  must  come  up  to  the  surface  to  flow.  All  watef 
that  flows  to-day  has  got  to  have  its  outlet  above  sea  level. 

Mr.  Lindley — Have  you  the  geological  map  of  this  section? 

Mr.  Hering — I  have  not  the  geological  map  of  this  territory.  1 
have  asked  for  it.  but  it  is  exceedingly  difficult  to  get. 

Member  of  Committee — There  is  one  point,  Mr.  Hering,  with  ref- 
erence to  the  ground  water.  Suppose  the  citizens  would  demand  watef 
coming  from  a  hundred  miles,  is  there  any  reason  why  the  larger  part 
of  this  water  does  not  come  a  distance  of  at  least  100  miles? 

Mr.  Hering — Some  of  it  comes  from  a  distance  of  more  than  lOd 
miles. 

Member  of  Committee — These  deep  cesspools  that  we  do  not  con- 
trol— to  what  extent  do  we  have  to  control  them? 

Mr.  Hering — I  mentioned  the  effect  of  deep  cesspools  to  you,  bul 
it  would  be  insignificant  in  your  case.  A  few  of  them,  in  that  vast  ter- 
ritory, would  be  an  insignificant  factor.  Now,  take  Brooklyn,  for  ex- 
ample. That  city  is  growing  out  over  these  wells  where  they  are  pump- 
ing ground  water.  Ten  years  ago  the  Long  Island  Water  Supply  Com- 
pany had  a  plant  of  wells  supplying  the  town  of  New  Lots.  It  wanted 
to  sell,  or  the  city  wanted  to  buy.  There  was  a  committee  appointed 
to  take  testimony  on  the  valuation  of  the  supply.  I  was  one  of  the  wit- 
nesses for  the  city.  My  testimony  was  to  this  effect,  that,  in  fifteen 
years,  the  population  would  have  increased  on  that  territory  to  such  art 
extent— I  forget  now  how  many  per  mile — that  the  water  would  no 
longer  be  fit  to  use,  because  there  would  be  so  many  cesspools,  sewers 
and  all  that  to  pollute  the  ground  water.   That  water  to-day  is  almost 
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objectionably  polluted.  A  valuation  which  was  given  at  that  time 
would  be  almost  nothing  to-day,  because  the  water  is  gradually  becom- 
ing polluted.  If  your  city  grows  out  to  the  wells,  gentlemen,  you  want 
to  examine  that  water  very  carefully,  and  perhaps  finally  abandon  it. 

ESTIMATED  COST. 

Now,  let  me  tell  you  something  more,  gentlemen,  which  I  have  not 
yet  told  you.  On  a  10,000,000  gallon  basis,  there  is  a  saving  of  $23,000 
a  year  to  the  community  by  using  the  wells  over  using  filtered  water. 
In  five  years  that  would  be  $100,000,  and  in  ten  years  it  would  be  $200,- 
000.  No  serious  pollution  can  take  place  there  in  ten  years,  and  you 
have  got  $200,000  in  your  pockets.  Even  if  you  change  your  supply  at 
that  time,  you  have  saved  that  much  money  to  help  make  the  change. 

Mr.  Lindley — Now,  suppose  in  the  filter  plant  that  the  actual  re- 
sults show  that  there  is  2  per  cent  of  the  bacteria  in  water.  Now,  what 
would  be  the  relative  difference  between  the  2  per  cent  of  bacteria  that 
would  be  left  after  filtering  river  water  and  the  pollution  which  would 
naturally  be  caused  by  agencies  affecting  wells? 

Mr.  Hering — You  could  not  detect  it  at  all.  The  number  of  bac- 
teria in  water  is  something  extremely  elastic.  I  think,  though,  you 
ought  to  do  better  than  2  per  cent.  But  this  calculation  of  percentage 
is  altogether  misleading.  The  Germans  have  the  only  right  standard 
The  percentage  is  no  criterion.  You  should  fix  your  standard  by  sa\ 
ing  we  will  have  so  many  bacteria  in  a  given  amount  of  water.  The 
German  standard  is  100  bacteria  to  the  cubic  centimeter. 

Member  of  Committee — Compared  to  the  liability  of  pollution  from 
any  new  feature  of  that  kind  developing  there,  there  would  be  the  same 
liability,  or  even  greater  liability,  if  the  river  water  were  used,  would 
there  not? 

Mr.  Hering — The  filters,  if  they  are  alway.";  properly  operated, 
should  keep  these  bacteria  out. 

Dr.  Henderson — Our  river  water  has  only  about  500  or  600  bac- 
teria to  the  cubic  centimeter. 

Mr.  Hering — It  depends  altogether  on  what  class  of  bacteria  you 
have.  Of  disease  bacteria,  you  do  not  want  one  in  the  water,  if  you  can 
keep  it  out.  Fortunately,  we  have  found  that  the  typhoid  bacillus  may 
be  kept  out  by  the  filters.  This  is  evidence  of  an  inductive  kind,  which 
is  very  strong,  that  the  filters  do  keep  these  bacteria  out.  We  know 
what  the  death  rate  of  typhoid  fever  and  certain  diarrhoeal  diseases  has 
been  before  filters  had  been  introduced.  Then  filters  were  introduced 
into  a  city  and  the  death  rate  of  typhoid  fever  and  diarrhoeal  diseases 
dropped  immediately.    That  has  been  the  case  in  England  and  Ger- 
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many,  with  no  exception.  It  has  been  the  case  in  our  country  where 
the  examinations  were  made.  As  soon  as  you  have  filtered  water,  ty- 
phoid fever  goes  down. 

ALUM   IN  FILTRATION. 

Mr.  Lindley — Now,  if  that  water  could  be  cleared  by  half  a  grain 
of  alum  by  the  mechanical  process,  would  not  that  be  an  indication  that 
it  could  be  filtered  by  the  slow  sand  filtration  process? 

Mr.  Hering — Not  necessarily ;  no,  sir. 

Mr.  Lindley — What  I  mean  is,  the  trouble  in  the  slow  filter  would 
be  fine  suspended  matter,  and  would  this  half  grain  of  alum  conquer 
that? 

Mr.  Hering — Oh,  much  less  than  that  on  the  average,  and  only  at 
such  times  when  this  turbidity  caused  by  fine  clay  exists.  I  do  not 
think  that  condition  exists  all  the  time.  In  Washington  we  expect  to 
use  alum  for  about  ten  days  in  a  year ;  on  the  other  days  it  would  not' 
be  necessary. 

Member  of  Committee — Now,  Mr.  Hering,  what  becomes  of  the 
alum  that  is  used  in  filtering  water?  There  are  some  of  the  gentlemen 
here  who  are  afraid  as  to  what  becomes  of  it.  Does  it  ever  go  into 
the  water? 

Mr.  Hering — If  the  water  is  hard  enough  to  re-act  on  the  alum 
which  was  put  in,  and  if  you  do  not  put  in  any  more  alum  than  is  neces- 
sary to  offset  the  lime  that  is  in  the  water,  why  no  alum  at  all  goes 
through  filter. 

Mr.  Lindley — If  it  is  filtered  intelligently,  there  is  no  trace  of  alum 
in  the  water,  is  there? 

Mr.  Hering — If  you  have  no  lime  naturally  in  the  water  and  yet 
must  use  alum,  then  you  must  also  add  lime  to  the  water,  so  that  the 
alum  will  re-act.  If  the  work  is  done  properly,  there  is  no  reason  why 
filtered  water  should  not  be  as  good  water  as  you  could  get.  There 
should  be  no  alum  left  in  it. 

Mr.  Lindley — Have  you  compared  the  two  different  qualities,  ac- 
cording to  the  analysis,  as  regards  manufacturing?  It  is  claimed  that 
the  water  from  the  wells  has  sufficient  hardness  to  make  it  much  more 
undesirable  for  manufacturing  than  the  river  water.  Have  you  deter- 
mined anything  on  that? 

Mr.  Hering — I  have  not.  If  you  use  mechanical  filters,  your  water 
will  be  made  harder,  but  not  as  hard  as  the  well  water  now  is. 

Mr.  Lindley — Is  the  difference  between  the  hardness  of  the  river 
water  and  well  water  worth  considering? 

Mr.  Hering — No,  sir;  it  is  not  worth  considering.    T  think,  in  fur- 


—  io6  — 


ther  answer  to  your  question,  that  the  hardness  of  this  well  water,  when 
it  is  taken  out  of  ground  in  large  quantities,  will  be  less  than  it  is  now. 

Mr.  Lindley — Have  you  followed  the  analysis  to  know  what  the 
hardness  of  the  well  water  is? 

Mr.  Hering — Four  and  a  half  degrees,  I  think. 

Mr.  Lindley — Now,  in  reference  to  your  estimate  of  expenses. 

Mr.  Hering — You  can  have  this  in  any  detail  that  you  want.  This 
is  only  the  summing  up  of  the  annual  cost  which  I  have  here,  the  inter- 
est on  investments,  and  the  operating  expenses.  Mr.  Le  Conte  has  the 
details. 

The  Chairman — I  am  sorry  that  Mr.  Hering  says  that  this  is  the 
last  night  he  can  be  here.  Mr.  Le  Conte  will  be  prepared  to  give  us  his 
report  in  a  few  days.   Mr.  .\rnold,  have  you  any  questions  to  ask? 

WOULD  LAWSUITS  FOLLOW- 

Mr.  Arnold — The  only  thing  that  I  took  any  particular  notice  of 
is  pumping  at  the  wells  out  at  Florin,  and  all  the  lawsuits  we  will  have. 
It  looks  to  me,  from  the  account  here  of  Mr.  Hering,  like  it  will  have 
something  to  do  with  it.  If  we  pump  10,000,000  gallons  a  day,  as  you 
suggested  here,  we  will  be  very  likely  to  draw  from  the  fruit  lands  more 
than  fifty  or  sixty  miles  around.  You  will  draw  from  the  east,  south- 
east and  northeast. 

Mr.  Lindley — Those  people  are  drawing  water  from  a  distance  of 
about  twenty  feet.  They  draw  from  twenty  or  twenty-five  feet.  That 
is  as  much  as  their  pumps  can  stand  at  the  present  time.  Suppose,  now, 
that  we  lower  their  water  fifteen  feet. 

Mr.  Hering — Show  me  where  it  is  and  I  will  explain  it. 

Mr.  Lindley — (Shows.) 

Mr.  Hering — Well,  you  could  not  possibly  lower  it. 
Mr.  Lindley — Could  you  lower  it  at  all? 

Mr.  Hering — I  doubt  very  much  whether  you  could  lower  it  at 
all.  This  test  would  not  have  been  worth  five  cents  if  that  conclusion 
could  be  drawn.  This  test  was  made  for  the  purpose  of  finding  out 
how  much  you  could  draw  there,  apparently,  without  permanently  low- 
ering the  ground  water  beyond  the  cone  of  depression. 

Member  of  Committee — You  do  not  think  that  any  further  test 
is  required  to  establish  that  fact? 

Mr.  Hering — Not  to  establish  this  point.  If  there  had  been  any 
doubt  left,  I  would  have  told  you  so,  because  an  engineer  never  wants 
his  recommendation  to  turn  out  incorrectly,  and  he  never  wants  his 
work  to  be  a  failure.  That  is  the  reason  that  I  have  given  you  alt  the 
bad  points,  as  well  as  the  good  ones,  that  I  know  of  in  this  matter.  It 
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is  of  no  interest  to  me  to  tell  you  something  that  I  do  not  think  is  right. 
In  fact,  I  have  recommended  more  filter  schemes  than  ground  water 
supplies.  I  am  really  more  interested  in  filtration.  Since  the  last  ten 
years  I  have  been  one  of  the  few  engineers  who  have  been  engaged  on 
that  subject,  and  on  every  occasion  I  try  to  get  people  to  filter  their 
water,  but  I  always  recommend  the  cheaper  of  any  two  schemes,  when 
I  think  them  equally  good. 

Member  of  Committee — You  suggested  that  we  run  more  in  this 
direction,  southeasterly  (pointing  to  map). 

Mr.  Hering — Yes,  sir. 

Member  of  Committee — Would  it  not  be  a  good  plan  for  the  city 
to  buy  a  large  tract  of  land? 

Mr.  Hering — You  cannot  buy  all  the  land  from  which  the  water 
percolates  down  to  your  strata,  but  what  you  want  is  fo  have  land 
enough  upon  which  to  put  your  wells  and  your  machinery.  That  is  all 
the  land  you  would  require  in  the  immediate  vicinity.  You  would  want 
a  strip  of  land  there  long  enough  and  wide  enough  for  such  a  purpose. 

Member  of  Committee — You  would  want  a  piece  of  land  large 
enough  in  order  to  be  safe  against  injunction? 

Mr.  Hering — Well,  I  would  get  a  release  from  all  the  property 
owners  before  starting  the  work. 

Member  of  Committee — Release  instead  of  acquiring  the  land? 

Mr.  Hering- — Yes ;  perhaps  that  release  would  be  sufficient.  You 
can  get  that  release  sometimes  on  condition  that  Vou  will  pay  so  much 
a  foot  for  the  water  as  it  is  lowered  in  the  well.  Then,  gentlemen,  don't 
miss  the  opportunity  to  get  levels  of  all  the  wells  you  can  everywhere 
around  in  the  neighborhood.  Likely  some  people  may  sue  for  some 
damage  that  has  never  been  done.  Get  the  hydrographic  records  of  this 
territory  before  starting,  as  far  as  the  ground  water  is  concerned.  Es- 
tablish your  proof  for  the  present  time.  If  Brooklyn  had  done  that,  she 
would  have  saved  $50,000. 

Member  of  Committee — Where  there  is  a  liability  of  incurring 
damage,  would  not  it  still  be  more  desirable  to  use  the  well  water? 

OF  EQUAL  MERIT. 

Mr.  Hering — If  it  is  only  a  money  question,  gentlemen,  you  have 
the  estimate  of  cost.  You  save  $23,000  a  year.  I  have  tried  to  cover 
the  ground  this  evening  on  those  two  points — efficiency  and  cost.  I 
consider  the  two  projects  practically  of  equal  merit,  as  regards  the 
water,  but  the  well  supply  much  the  cheaper  one.  Now,  I  will  tell 
you  what  I  should  do  if  I  were  the  engineer  of  this  work.  I  would 
bore  some  wells  to  find  out  where  this  ground  water  was  naturally  com- 
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ing out  on  the  surface.  I  would  go  down  perhaps  five  feet  below  the 
surlace  near  the  swamps  south  of  the  city.  Now,  if  that  water  were 
flowing  all  the  time,  you  can  be  sure  that  the  water  you  propose  taking 
is  going  to  be  good  water,  because  it  is  the  same  water  that  comes 
out  of  this  land,  and  demonstrate?  a  continuous  current. 

Member  of  Committee — How  much  is  that  water  lowered  now 
(pointing  to  the  map)? 

Mr.  Hering — Thirteen  feet.  At  twenty-six  feet  below  the  surface 
your  cone  of  depression  went  out  that  far  (1500  feet).  If  you  lower  the 
level  more  than  this,  you  can  find  out  approximately,  by  a  parallel  line, 
where  the  new  starting  point  of  the  cone  will  be. 

Member  of  Committee — Then  you  think  that  would  be  definite 
enough  for  us  to  base  all  estimates  of  damage  on? 

Mr.  Hering — Yes.  sir;  in  such  a  case  you  know  very  nearly  what 
is  going  to  take  place.  Make  your  arrangement  with  land  owners  for 
so  much  a  vertical  foot  of  lowering.  Merely  to  save  yourselves  from 
unjust  suits,  you  want  to  get  all  this  information  beforehand,  get  it  set- 
tled and  make  your  contracts  and  so  on.  1  made  no  estimate  for  such 
damages  at  all.   It  is  a  very  small  amount. 

Final  Report  of  L.  J.  LeConte. 

SACRAMENTO,  Cal.,  May  27,  1901. 
General  Lewellyn  Tozer,  Chairman  of  the  Water  Committee  of 
Sacramento,  Cal. — Dear  Sir:  In  compliance  with  youi  verbal  instruc- 
tions '  to  drop  the  matter  of  the  city  pipe  system  temporarily  and  take 
up  the  matter  of  making  a  special  report  on  the  East  Side  Wells  scheme, 
together  with  an  estimate  embracing  the  probable  cost  of  constructing 
the  proposed  East  Side  pumping  station,  wells,  auxiliary  reservoir, 
force  main  leading  from  the  proposed  station  following  the  county  road 
to  a  point  near  the  intersection  of  Thirty-first  and  P  Streets,  at  the 
present  city  limits."  I  have  now  the  honor  to  submit  the  following  re- 
port : 

PRESENT  STATUS  OF  THE  EAST  SIDE  WELLS  SCHEME. 

The  final  results  of  the  well-testing  operations  in  Januani'.  1900,  are 
familiar  to  all  the  members  of  your  honorable  committee,  and  there- 
fore, all  that  can  be  said  further  in  the  matter  is  to  clear  up  some 
doubtful  points  bearing  upon  the  quantity  of  water  which  can  reason- 
ably be  expected,  by  proper  development,  from  pumping  stations  lo- 
cated in  the  East  Side  Well  district. 
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In  reconsickiing  the  results  attained,  two  highly  important  feat- 
ures must  be  held  constantly  in  .nnid.  Urst,  that  the  time  selected 
for  testing  was  at  the  end  of  the  most  prolonged  drought  known  in  the 
history  of  the  State  of  California,  and  for  that  reason  the  results  would 
necessarily  have  unusual  weight  in  deciding  upon  the  minimum  amount 
of  water  which  could  be  obtained  from  any  given  pumping  station. 
Second,  that  when  the  pumps  were  going  lull  blast  the  ground  water 
at  the  wells  site  was  only  depressed  thirteen  feet  below  its  original  level, 
which  is  exceedingly  moderate.  That  the  pumps  were  all  doin;^'  their 
level  best  and  delivering  4,500,000  to  5,000,000  gallons  per  day  ;  but 
that  local  conditions  were  such  that  the  small  pumps  in  use  were  un- 
able to  pump  any  more  than  this  amount  of  water.  Hence  it  necessar- 
ily follows  that  the  testing  operations,  in  ])()int  of  fact,  simply  determine 
the  capacity  of  the  little  pumping  plant  in  use,  and  did  not  properly  de- 
termine the  true  intrinsic  value  of  the  water-bearing  strata  in  the  East 
Sid«  Well  district.  I  will  now  proceed  to  submit  well-known  facts  to 
substantiate  this  statement. 

BROOKLYN— NEW  YORK. 

The  most  extensive  and  reliable  ground  water  supply  in  the  Union 
is  that  of  Brooklyn,  New  York.  The  city  has  a  population  01  1,000,000. 
The  present  daily  consumption  is  something  over  80,000*000  gallons 
per  day.  Half  of  this  water  is  derived  from  pumping  stations  located 
in  a  district  underlaid  by  water-bearing  strata  of  sand  and  gravel.  In 
testing  the  ground  for  sites  for  new  stations,  in  1896,  a  5,000,000  gal- 
lon testing  plant  was  used.  This  was  regarded  as  ample  for  the  pur- 
poses held  in  view,  and  it  was  found  by  actual  trial,  lasting  twenty-eight 
days,  somewhat  intermittent,  that  a  continuous  draft  of  5,000,000  gal- 
lons per  day  would  cause  the  ground  water  to  lower  fourteen  feet  at  the 
station,  and  after  pumping  operations  had  ceased  the  ground  waters  re- 
covered their  original  level  in  twelve  days.  Now,  turn  to  our  own  East 
Side  Wells  and  see  what  results  we  have  obtained  from  our  ground- 
water district.  By  actual  trial  extending  over  six  days,  or  144  hours' 
steady  pumping,  we  found  that  the  ground  waters  subsided  at  and  near 
the  wells  just  thirteen  feet  by  reason  of  a  steady  draft  of  4,500,000  to 
5,000,000  gallons  per  day,  and  when  the  pumping  test  came  to  an  end 
the  ground  waters  recovered  themselves  and  resumed  their  old  original 
levels  in  four  days.  It  is  clear,  then,  that  the  Sacramento  wells  devel- 
oped the  same  depression  of  ground  water  as  the  Brooklyn  wells,  for 
the  same  draft — namely,  thirteen  and  fourteen  feet  respectively — and 
that  they  certainly  recovered  from  the  effects  of  a  5,000,000  gallons  per 
day  draft  much  more  rapidly  than  the  celebrated  Brooklyn  wells.  These 
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potent  facts  all  point  unmistakably  to  the  conclusion  that  the  flow  ui 
underground  waters  in  the  East  Side  Well  district  is  of  immense  vol- 
ume and  thoroughly  reliable  as  a  source  of  water  supply  for  the  city  of 
Sacramento.  Your  honorable  committee  is,  of  course,  more  particu- 
larl)'  interested  in  the  question  as  to  the  development  of  water  supply 
from  this  district  to  its  possible  maximum. 

By  reference  to  the  blue  print  map  herewith  submitted,  prepared 
by  me  in  December,  1899,  showing  the  topographic  and  hydrographic 
features  of  the  East  Side  district,  you  will  observe  that  the  width  of 
the  belt  of  underground  flow  which  was  intercepted  during  the  well- 
testing  operations  in  January,  1900,  was  about  one-half  mile  only.  Far- 
ther south  in  continuation  of  the  Hne  of  wells,  we  have  the  same  water- 
bearing strata  extending  for  a  distance  of  1.5  miles  at  least.  This  under- 
ground flow  was  entirely  unaffected  by  our  pumping  operations  and  is 
certainly  available  for  future  extension  of  the  water  works  in  that  di- 
rection whenever  future  demands  may  call  for  it.  Inasmuch  as  the 
width  of  the  unintercepted  flow  is  fully  three  times  that  of  the  inter- 
cepted flow,  which  we  know  developed  a  supply  of  5,000,000  gallons 
per  day,  we  are  fully  justified  in  assuming  that  this  district  is  capable, 
with  proper  development,  of  supplying  at  least  10,000.000  gallons  per 
day,  and  it  i?  highly  probable  that  the  yield  may  be  15,000,000  gallons 
per  day.  Finally,  in  view  of  these  well-established  facts,  I  am  of  the 
opinion  that  the  proper  first  step  to  be  taken  by  the  city  of  Sacramento 
for  obtaining  an  improved  water  supply  would  be  to  establish  a  10,000, 
000  gallon  pumping  station,  with  a  suitable  system  of  wells,  in  the  East 
Side  District,  and  supply  the  city  with  good,  pure  water  from  that 
source. 

(See  report  Brooklyn  Public  Works  Department  for  1896,  page 

128.) 

The  next  point  to  consider  is  that  of  the  cost  of  the  proposed  pump- 
ing plant. 

The  following  is  an  approximate  estimate  of  cost  of  constructing 
the  proposed  East  Side  pumping  station,  wells,  auxiliary  reservoir  and 
force  main  leading  from  the  station,  following  along  the  county  road  to 
a  point  near  the  intersection  of  Thirty-first  and  P  Streets.  The  proposed 
plant  is  designed  to  have  a  capacity  of  10,000,000  gallons  per  day. 

APPROXIMATE  ESTIMATE  OF  COST  OF  A  10,000,000  GAL- 
LONS PUMPING  PLANT  AND  SUPPLY  MAIN. 

Force  main  from  the  pumping  station  to  the 
city  limits,  two  miles  of  28-inch  riveted 
pipe    $38,206 
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Twenty  wells  (12  inches  diameter)   7,200 

Twenty  manholes  and  a  horizontal  connect- 
ing main  from  wells  to  pumping  station  54,263 
Pumping  station  complete,  two  10,000,000 


gallons  pumping  engines  and  five  200 

horse  power  boilers    108,000 

General  pumping  expenses  during  construc- 
tion   10,800 

Auxiliary  reservoir,  6,000,000  gallons   16,200 

Contingencies,    engineering    expenses  and 

superintendence    26,000 


Total   $260,669 

Land  purchases?  

Rights  of  way?   


ANNUAL  OPERATING  EXPENSES. 

The  most  important  feature  connected  with  a  city  water  suppl y  is 
that  of  annual  operating  expenses.  For  the  particular  purposes  of  this 
report  all  that  is  necessary  or  desirable  is  to  know  the  cost  of  operat- 
ing and  the  delivery  of  water  at  the  city  limits.  In  order  to  facilitate 
comparison  with  other  rival  schemes,  it  is  assumed  that  a  consumption 
of  10,000,000  gallons  per  day  is  desirable  as  a  basis  for  calculations. 

PUMPING  OPERATIONS. 

Ten  million  gallons  per  day,  3650  million  gal- 
lons per   annum,  at   $12   per  million 


gallons    $43,800 

DEPRECIATION. 

Well  casings,  life  forty  years,  per  annum   $50 

Cast  iron  pipe,  life  100  years,  per  annum   224 

Pumping  engines,  life  twenty-five  years,  per  an- 
num   2640 

Five  boilers,  life  twenty  years,  per  annum   1500 

Two  miles  supply  main,  life  forty  years,  per 

annum    1061 

Engine  and  boiler  houses,  100  years   260 

Total  $5735 
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GRAND   TOTAL   ANNUAL    EXPENSES    AND  INTEREST 

ACCOUNT. 

In  order  to  make  financial  comparison  with  the  different  rival 
schemes  for  water  supply  possible,  it  becomes  necessary  to  consider 
three  fundamental  items : 

Annual  interest  on  total  investment  at  4 

per  cent  $10,426  76 

Annual  operating  expenses  of  pumping 

station    43.800  00 

Annual  depreciation  of  perishable  material 

in  the  pumping  plant  and  pipes   5735  00 


Grand  total  annual  expenses  $59,961  76 

In  round  figures,  say  $60,000  per  annum,  is  the  financial  value  of 
the  East  Side  Wells  scheme,  on  the  basis  of  a  rehable  supply  of  10,000,- 
000  gallons  per  day  of  good,  pure,  flowing  ground  water,  which  is  by 
nature  spring  water. 

This  supply  does  not  require  filtration. 

Respectfully  submitted, 
L.  J.  LE  CONTE,  C.  E.,  M.  Am.  Soc.  C.  E. 


Majority  Report. 

From  the  foregoing  reports  and  investigations  made,  the  under- 
signed, members  of  your  committee,  find  as  matter  of  fact : 

1st.  That  there  is  no  question  as  to  the  quantity  of  water  and  the 
continuity  of  flow  in  the  Sacramento  River.  It  is  an  ample  source,  not 
only  for  the  city's  present  needs,  but  for  any  future  requirements.  Of 
this  Mr.  Hering  in  his  report  says :  "With  reference  to  the  quantity,  not 
a  word  need  be  said  about  the  abundant  quantity  of  water  in  the  Sacra- 
mento River.  But  the  quantity  of  water  to  be  found  in  the  underground 
strata  is  an  important  matter;  and,  as  we  can  not  see  it  running  on  the 
surface  like  water  from  springs,  or  in  brooks  or  rivers,  we  must  have 
some  other  means  of  finding  out  its  quantity  and  that  is  largely  by 
inductive  reasoning."  In  the  minds  of  the  undersigned  members  of  the 
committee,  the  question  of  a  permanent  quantity  to  be  found  in  the 
wells  sufficient  for  the  needs  of  the  city,  even  at  the  present  time,  is  a 
very  doubtful  element,  and  is  involved  in  great  uncertainty  and  can 
only  be  solved  by  actual  demonstration. 
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being,  operating  a  filter,  is  apt  to  slip  up  sometimes,  and  it  is  at  least 
as  probable  that  you  will  get  unproperly  filtered  water,  as  polluted 
ground  water,  under  the  particular  conditions  of  your  case  mentioned 
above." 

We  agree  with  the  "Purity  Committee,"  whose  report  says  (page 
73) ;  "It  is  the  opinion  of  this  Committee  that,  owing  to  possible  lack 
of  care  or  ideal  conditions  at  all  times  in  the  practical  operation  of  a 
filter  system,  the  well  supply  would  prove  the  more  constant  or  uni- 
form in  quality  of  the  two  systems  proposed." 

As  to  the  permanence  of  quality,  we  agree  with  Mr.  Hering — "I 
therefore  feel  quite  confident  that  the  quality  of  the  water  will 
always  remain  as  it  is.  Its  present  softness  is,  in  part,  a  con- 
firmation of  that  conclusion,  because  it  shows  that  the  territory  must 
be  of  such  geological  formation  as  we  see  it  to  be  from  the  surface 
indications." 

The  slight  difference  in  hardness  between  the  well  water  and  river 
water  will  be  materially  reduced,  if  not  entirely  overcome,  by  the  in- 
crease of  hardness  of  river  water,  when  subjected  to  a  mechanical  pro- 
cess of  filtration.  Well  water  has  been  analyzed  from  the  district  where 
it  is  proposed  to  locate  the  wells  with  results  as  to  hardness  the 
same  as  that  of  an  analysis  of  the  river  water  at  Red  Bluff,  where  it  is 
supposed  to  be  more  desirable  as  a  drinking  water  than  is  the  river 
water  at  Sacramento.  (See  analyses  reported  by  "Purity  Committee," 
page  73  ) 

Any  pollution  of  the  underground  water,  (a  condition  most  im- 
probable), would  be  a  matter  for  regulation  by  our  local  county  legis- 
lature, of  which  we  may  reasonably  expect  to  have  control,  while  pol- 
lution of  the  river,  an  existing  and  increasing  condition  .would  be  more 
of  a  State  or  inter-county  affair,  in  which  we  would  not  have  so  much 
influence,  and  so  long  as  we  use  the  river  for  disposal  of  our  sewage, 
we  would  be  influenced  in  restricting  such  pollution  above  us  by  the 
danger  of  subjecting  ourselves  to  the  expense  of  a  very  costly  change  in 
our  sewerage  system. 

2d.  QUANTITY.— We  agree  with  the  statement  of  our  colleagues 
of  the  majority,  substantiated  by  quotation  from-  report  of  Mr.  Hering, 
in  reference  to  the  quantity  of  water  and  the  continuity  of  flow  in  the 
Sacramento  River.  However,  it  was  not  to  establish  this  fact  that  we 
called  Mr.  Hering  from  the  far  East.  We  did  call  him  rather  to  decide 
by  scientific  reasoning,  not  only  the  question  of  the  sufficiency  and 
permanence  of  the  suppl}'  to  be  obtained  from  the  East  Side  wells,  but 
to  consider  and  decide  upon  the  relative  merits  of  both  the  river  and 
wells.   Concerning  the  latter,  in  his  report,  Mr.  Hering  says :  "It  is  en- 
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tirelv  safe  to  have  an  estimate  of  cost  on  10,000,000  gallons  of  water  a 
day,'  such  as  Mr.  Le  Conte  prepared,  and  I  am  confident  you  can  get 
much  more.  There  is  no  doubt  at  all  about  it ;  and  the  beauty  of  a 
system  of  this  sort  is,  that  you  can  readily  extend  it  as  you  need  more 
water."  Also,  "'So  far  as  the  quantity  is  concerned,  I  am  therefore 
satisfied  that  we  have  enough  water  here  (East  Side  wellsj  for  your 
purpose."  Whereas,  in  the  opinion  of  the  majority,  unsubstantiated  by 
expert  authority,  the  question  of  a  permanent  quantity  to  be  found  in 
wells  sufficient  for  the  needs  of  the  city,  even  at  the  present  time  "is  a 
verv  doubtful  element,  and  is  involved  in  great  uncertainty  and  can 
only  be  solved  bv  actual  demonstration."  With  all  due  respect  to  the 
oijinion  of  our  colleagues  of  the  majority,  who,  with  ourselves,  for  two 
years  have  given  this  subject  earnest  consideration,  we  must  defer  to 
the  opinions  of  the  experts,  who  have  devoted  many  years  of  study  to 
solving  similar  questions  in  many  localities,  and  whom  we  employed  to 
study  this  question. 

If  we  have  not  solved  the  problem  of  sufficiency  or  insufhciency 
of  the  ground  water  supply,  we,  as  investigators,  have  not  performed 
our  full  duty  and  the  Committee  should  ask  for  further  time  and  con- 
sequent appropriations  to  expend  upon  tests  or  upon  expert  testimony 
upon  which  we  can  rely. 

Mr.  Le  Conte  savs :  "Bv  reference  to  the  blue  print  map  herewith 
submitted,"  etc.,  etc.,' and  after  stating  the  width  of  the  belt  of  under- 
ground flow,  intercepted  to  be  about  one-half  mile,  he  goes  on  to  say 
"The  same  water  bearing  strata  extends  at  least  one  and  one-fifth  miles 
further  south,  and  which  was  entirely  unaffected  by  the  pumping  test," 
and  concludes  by  saying,  "Inasmuch  as  the  unintercepted  flow  is  fully 
three  times  that  of  the  intercepted  flow,  which  we  know  developed 
5,000,000  gallons  per  day,  we  are  fully  justified  in  saying  that  the  dis- 
trict is  capable,  with  proper  development,  of  supplying  at  least  10,- 
000,000  per  day,  and  it  is  highly  probable  that  the  yield  may  be  15.- 
000,000."   We  agree  with  him  in  all  these  conclusions. 

'  Particular  attention  is  called  to  the  map  above  referred  to  (see 
page  110),  which  shows  the  approximate  limits  of  the  water  depression 
caused  by  six  days  continuous  pumping  and  which  was  one-half  mile 
wide  by  one  mile  long,  and  this,  it  must  be  borne  in  mind,  covers  all  of 
the  land  wherein  the  water  level  was  affected,  so  it  is  reasonable  to  con- 
clude that  by  extending  the  system  of  wells  another  half  mile  south  it 
would  produce  nearly  or  quite  double  the  amount  of  water  and  cor- 
respondingly extend  the  southerly  limits  of  water  depression,  and, 
therefore,  would  not  affect  the  water  level  beyond  the  limits  of  one 
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square  mile,  and  about  half  this  extent  would  be  affected  only  to  a  slight 
degree. 

Much  larger  cities  than  Sacramento  have  had  underground  water 
supplies  for  many  years ;  e.  g.  Dresden,  population,  280,000 ;  Munich, 
350,000;  Brussels,  500,000;  Budha  Pesth,  500,000;  Lowell,  Mass., 
90,000 ;  and  many  others,  besides  those  cities  which  are  supplied  wholly 
or  in  part  by  well  systems,  as  Brooklyn,  N.  Y. ;  Frankfort-on-the- 
Main,  Vienna,  and  others. 

3d.  COST. — The  only  estimates  which  we  can  recognize  as  a 
basis  of  calculation  are  the  official  estimates  of  Engineers  Le  Conte 
and  Wagner,  which  were  accepted  by  Mr.  Hering.  Adding  to  Mr.  Le 
Conte's  estimate  the  cost  of  land,  which  is  not  included  in  his  estimate, 
certainly  not  exceeding  $20,000,  the  cost  of  well  supply  would  be 
$280,000.  Upon  this  added  amount  there  would  be  no  depreciation. 
Accordingly  this  increased  cost  would  affect  the  annual  expense  only 
by  increasing  the  interest  account  about  $1,000.  This  would  re- 
duce the  annual  saving  estimated  by  Mr.  Hering  from  $23,000  to 
$22,000.  In  thirteen  years  the  annual  saving  of  $22,000,  applied  as  a 
Sinking  and  Redemption  Fund,  would  liquidate  the  debt  involved  in 
establishing  the  well  system. 

This  amount  is  equivalent  to  the  interest  on  $550,000  at  4  per  cent, 
per  annum,  an  item  which  taxpayers  can  not  afford  to  ignore. 

Twenty-two  thousand  dollars  is  30  per  cent,  of  the  present  net 
proceeds  ($73,595.91  for  the  year  1900)  from  our  water  works  system, 
which  is  now  used  to  decrease  tax  rate ;  $22,000  annually  invested  m 
extra  municipal  improvements  would  do  much  to  make  Sacramento  a 
model  city. 

Any  extra  land  purchased  for  protection  against  possible  pollution 
or  legal  complication,  would  serve  as  a  site  for  a  needed  park  and  be 
an  attractive  feature  of  Sacramento. 

The  risk  which  the  majority  fear  in  establishing  a  water  plant  at 
the  site  of  the  wells  is  nil  compared  with  the  absolute  certainty  of 
expending  an  extra  $22,000  annually  for  filtration. 

The  figures  on  filtration  are  made  on  a  basis  of  an  economical 
handling  of  the  filter  plant,  even  to  the  extent  of  eliminating  the  cost 
of  maintaining  a  laboratory  to  insure  uniformly  correct  purification,  a 
questionable  economy  to  say  the  least. 

The  argument  of  the  majority  to  the  effect  that  when  it  becomes 
necessary  to  increase  the  supply  from  10,000,000  to  16,000,000  (a  supply 
sufficient  for  more  than  100,000  population)  "The  additional  filters  can 
be  installed  for  a  very  small  sum  compared  with  the  cost  of  developing 
6,000,000  gallons  more  from  the  wells,"  has  been  answered  by  Mr. 
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Herin^.  in  relercnce  to  quantity  at  well  s'te,  when  he  says:  "There  is 
no  doubt  at  all  about  it,"  as  already  quoted  above,  but  even  if  their 
statement  should  prove  true,  by  the  time  the  city  will  need  an  extra 
6,000,000  gallons  of  water,  the  adoption  of  the  well  system  will  have 
saved  enough  money  to  buy  two  filter  plants. 

The  statement  is  made  that  a  "considerable  additional  expense  will 
be  incurred  by  means  of  reversing  the  system  of  pipes  for  distribution 
purposes."  This  statement  is  misleading,  for  no  change  will  become 
necessary,  but  simply  larger  mains  will  be  required  for  the  eastern  and 
southeastern  part  of  the  city.  Our  citizens  in  that  quarter  of  the  city 
are  entitled  to  some  consideration,  especially  as  the  city  is  growing  out 
in  that  direction,  and  this  item  of  cost  will  not  exceed  the  saving  of  one 
year  by  the  proposed  well  system. 

The  majority  suggest  the  possibility  of  legal  entanglements.  To 
this  we  answer:  The  savings  of  a  well  system  would  be  sufficient,  not 
simply  to  buv  releases,  if  such  were  necessary,  but  to  buy  the  land  for 
miles  around  the  plant. 

Finally,  it  is  but  proper  to  say  that  Mr.  Rudolph  Hering  is  one  of 
the  leading  authorities  of  America  on  water  supply.  He  has  studied 
the  subject  in  America  and  Europe.  His  practical  experience  is  great. 
His  reputation  is  international.  Such  cities  as  Philadelphia.  Washing- 
ton. New  Orleans,  etc..  have  sought  and  followed  his  advice,  and  we 
can  see  no  reason  for  refusing  to  accept  his  recommendations,  particu- 
larly as  his  opinion  is  the  only  expert  opinion  we  have  obtained,  and 
it  is  not  at  all  likely  that  he  would  jeopardize  his  professional  reputation 
in  recommending  a  water  supply,  the  success  of  which  might  prove 
doubtful. 

The  choice  is  between  river  water  and  water  that  is  practically 
mountain  spring  water. 

In  conclusion  we  recommend  the  well  system,  because  of — 
1st.    Superior  quality  of  water. 
2d.    Sufficiency  of  quantity. 
3d.    Economy  of  expense. 
Respectfully  submitted. 

ANDREW    M.  HENDERSON, 
D.  A.  LINDLEY, 
LEWELLYN  TOZER, 
A.  MEISTER. 
S.  LUKE  HOWE.  Secretar>-. 
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Paper  by  Dr.  W.  A.  Briggs. 

General  Lewellyn  Tozer,  Chairman  of  the  Sacramento  Citizens' 
Water  Committee. 

Dear  Sir :  Permit  me  to  say  that  I  found  it  impossible  to  act  with 
your  Committee,  and  so  informed  the  Honorable  Mayor  in  declining 
the  appointment,  received  late  in  the  course  of  your  investigations.  Not 
having  participated  in  your  labors,  I  felt  that  to  join  in  your  report 
would  put  both  the  Committee  and  myself  in  a  false  position.  It  was 
respect  for  your  Committee  and  its  painstaking  work,  I  assure  you,  and 
not  intended  discourtesy  that  withheld  my  signature.  Not  by  any 
means  that  I  have  no  opinion  on  this  question  so  vital  to  all,  for,  on  the 
contrary,  I  have  an  opinion  derived,  I  believe,  from  a  thorough  and 
comprehensive  study  of  the  facts,  analogies,  conditions  and  principles 
involved.  With  your  permission  I  shall  embrace  this  opportunity  to 
express  it  fully  and  yet,  if  possible,  not  too  much  at  length. 

1.  In  the  long  run  the  well  supply,  in  my  opinion,  will  be  more 
reliable  than  the  river  supply.  By  deforestation  of  the  mountains,  min- 
ing, irrigation  and  electric-power  plants  the  American  has  been  impov- 
erished almost  to  the  last  degree — at  least,  judging  from  the  prompt 
threat  of  injunction  that  met  a  recent  proposal  to  supply  the  city  of 
Sacramento  from  this  source.  The  same  process  of  deforestation,  the 
same  appropriation  of  water  for  mining,  irrigation  and  power  occur  on 
the  Sacramento  and  its  tributaries  and  are  producing  the  same  results. 
Greater  enterprises  are  now  projected  and  still  greater  ones  will  as- 
suredly be  consummated  in  the  not  distant  future.  For  what  obser\'ant 
Californian  doubts  that  the  Sacramento  Valley  is  destined  soon  to 
be  covered  by  a  vast  carpet  of  luxuriant  vegetation,  and  chiefly  by 
virtue  of  the  waters  of  its  principal  river?  What  then  will  have  become 
of  the  "inexhaustible"  Sacramento?  It  will  have  followed  the  "inex- 
haustible" American.  Even  to-day  it  is  but  the  shade  of  its  former  self. 
The  truth  is  that  the  present  generation  will  demonstrate  that,  for 
municipal  purposes,  our  subterranean  streams  are  more  trul\-  inex- 
haustible than  our  great  rivers,  for  the  demands  on  the  former,  except 
for  domestic  and  municipal  use.  will  materially  diminish,  while,  on  the 
contrary,  the  demands  on  the  latter  will  cnormouslv  increase. 

2.  Hand  in  hand  with  this  diminishing  volume  of  our  rivers  will 
go  just  as  certainly  a  correspondingl}-  increasing  ])opulation  using  the 
river  channels  for  drainage.  In  this  magnificent  valley  other  Sacra- 
mentoes  will  arise,  and,  emulating,  perhaps,  our  own  punctillious  re- 
gard for  decency  and  law,  will  discharge  their  sewage  into  the  rivers. 
Factories  will  come  and  who.  1)ut  a  "silurian,"  will  dare  denv  them  anv 
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iadlky'i  Gittie  mil  muhtfiy 'm  a  mitlioa  m*«a  tf  not  on  a  tbutMaitJ 
ImUs,  All  tlM^,  wfdi  dbe  decaying  v^^etation  iaeviUtAy  iotkmiog  in- 
tHMtve  a^rieuKitfe,  win  foul  die  lawls  d«atac4  t^r  the  Sacrammto  and 
t/ib(ttafi«»  aiid  itill  foitli«r  {Mrflo^  Rhren,  in  bet,  tiav« 

been  called  Natw e'*  tewm,  and  •©  they  are, 

SWh^  4om  tW*  dimnufbtni:  tkwr  of  water  and  increasku?  content 
vrtend?  When  the  cit/  o*  Ssucrawnento  shall  ceU-  • 
V    .  >.     ;  aryt  beiore,  we  nia>  not  unrtsufjribly  predict  tb;> 
Mai*/;»n,  the  Sacramento  wUl  be  reduced  to  one-fifth  ^/f  ttt  present  vrJ- 
ameaodwaj  'tnt  content  of  filth  ;  that  »,  it»  p'/l- 

j|iiti<>»  »i35  !>,  ^reat  a»  now.   If  filter*  *hryold  re- 

move 98  pc-r  cent,  of  thi»  j»th  ti^uere  would  still  remain  ^)  |>er  cent,  u 
much  ae  our  prewMit  unfiltered  »u|iply  contains,  and  if  'ynly  90  per  cent, 
there  w^yuJd  yet  refnain  ^^/t  f^rr  cent,,  or  two  and  '^ne-half  time*  as 
much  a*  the 
fall  in  (Hlicku  , 

furnish  water  really  as  p'Astijic  as  'iur  i/resen»  uniiitered,  Mni.  1  fwype, 
soon  U>  l>e  ujj  3  river  supjily. 

-J,   jt  jfc  .  <:jty  wt  less  than  for  an  individual  to  c/nint  the 

'If  %\txif»ja,  'live  annual  cavimi  '»  '^"l"^'**^  "»  oj/'  raiioii,  etc  , 
$i5/>x>  t'>  ?2;i/xx>-Hthe  iut*-rcst  on  ap- 
tfc.   In  Mh<-f  words,  in  the  long  run  th'r 
fi(t«t-wl  riv^rt  suppJ)  w</.j.')  ">*t  a  •h*-  nubter 

ranean  suj>i/ly— a  mm  r^ninly  no  ■  '<  wlirn  l.-vi'-«l 

tl»e  affl«i<-nt  ',  and,  wh^-n  |>inclied,  penny  by  p«tny,  irotu  t\nr  jj/Kkets  of 

/  'ivdy  moflurnf-ntal.  liut  by  no 
i>s  l>y  no  M«-an*  the  greatest 
txftfvrtny,  'A  xSw  |>fopos.'/l  »ul>i<  »ian«^n  *iji*j.ly,  •-v.-n  fr-rtn  a  purely 
flnanf  ial  *U«djM;>»it.  'Hie  wdl  supply  wrtjld  kavc  riiaterially  in  ih«-  <-x- 
p^ns*-  '>f  .(is^a*<-  and  death,  H  would  effect  a  still  liigliT  ctv/nomy, 
\ft^,i  a  ■ '»  point  of  vii'w,  til*-         impfraliv*-  <</<rioiny  -an 

4    'III*'  wHI  |>lai(i  would  po***-!**  th''  impori.tiit  i\f>,\'Wr.iUuu  of 
*u()pli'  ity  <•»  a  tnu.ii  liight-r  degree  ilian  tlie  lilirali</«>  vvst'-tn    It  woiil<l 
\,f  far  niof"  roiniH-elwuible  and  iturt-e  manaK*'"'''*'  ''V 
Ifgt'tire 

5,  111  iiiblallfttioM  aii'l  Kiaiiagein*-!)!  tl«-  fiKralioii  (.ystem  woiiM 
li-nd  HsHf  nuwe  easily  lo  offiHal  <'orriip>io»i  i  would  :iffor<l  Kr«-ai«-r 
p«troii«»/:e  i„  ilie  boss,  greater  oppormnity  for  jobbiiti.'  of  on^  Uiii'l  ati'l 
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This  report,  therefore,  refers  exclusively  to  the  proposed  improve- 
ments in  the  city  pipe  system. 

On  arriving  in  Sacramento  my  first  step  was  to  obtain  a  good  map, 
showing  the  location  and  sizes  of  the  existing  distributing  mains.  This 
was  furnished  to  me  by  Mr.  T.  B.  Hall.  I  then  proceeded  to  City  En- 
gineer's office,  where  I  met  Mr.  Watt,  the  pipe  chief,  and  he  and  I  com- 
pared the  map  in  hand  with  the  standard  maps  on  record  to  ascertain 
whether  the  Hall  map  correctly  represented  the  existing  pipe  system. 
It  was  finally  concluded  that  it  was  correct  and  reliable. 

A  study  of  the  existing  pipe  system  developed  the  following  facts: 

First — The  pumping  works  are  now  located  at  the  corner  of  Front 
and  I  Streets.  •  The  pipe  system  begins  here  witli  a  20-inch  riveted 
main,  extends  easterly  along  I  Street,  diminishing  to  18  inches,  and 
reaching  as  far  east  as  Ninth  Street,  thence  turns  south  along  Ninth 
Street  as  far  as  the  south  line  of  K  Street.  This  riveted  pipe  was  made 
and  laid  in  1873,  and  is  now  twenty-eight  years  old.  If  properly  made 
and  coated,  this  pipe  ought  to  be  good  for  twelve  years"  service  yet.  At 
this  point  the  18-inch  riveted  connects  with  a  reducer  to  a  T4-inch  cast, 
which  continues  southerly  to  the  alley  line  between  N  and  O,  where  it 
connects  with  a  reducer  to  a  12-inch  cast,  which  continues  southerly 
to  the  alley  line  between  P  and  Q,  where  it  connects  with  a  reducer  to 
a  lo-inch  cast,  which,  continuing  south,  terminates  in  a  dead-end  at  the 
south  line  of  Q  Street. 

BRANCH  MAINS. 

First — A  16-inch  riveted  branch  main  begins  at  the  intersection  of 
Ninth  and  I  Streets,  thence  easterly  along  I  to  Sixteenth  Street,  thence 
south  along  Sixteenth  Street  to  the  south  line  of  L,  where  it  connects 
with  a  reducer  to  a  12-inch  cast.  This  riveted  pipe  was  made  and  laid 
in  1880,  and  is,  therefore,  in  all  probability,  good  for  nineteen  years' 
service  yet.  Thence  the  12-inch  cast  extends  south  and  terminates  in 
a  dead-end  at  the  north  line  of  P  Street. 

Second — A  smaller  branch  13-inch  cast  begins  at  the  intersec- 
tion of  Second  and  I  Streets,  thence  extends  south  along  Second  to 
the  alley  line  between  M  and  N  Streets,  where  it  connects  with  a  re- 
ducer to  a  12-inch  cast,  which  extends  south  to  the  alley  line  between 
N  and  O  Streets,  where  it  connects  with  a  6-inch  cast  alley  main. 

SMALL  ALLEY  MAINS. 

The  large  mains  above  described  constitute  all  the  chief  arterial 
pipes  in  the  entire  city.  The  balance  of  the  pipes  are  nearly  all  small 
sizes — 8-inch,  6-inch,  4-inch  cast  and  3-inch  and  2-inch  wrought. 
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The  characteristic  feature  is  that  these  small  mains,  with  rare  ex- 
ception, do  not  follow  the  streets,  but  pass  through  the  alleyways,  sit- 
uated midway  the  blocks,  and  have  an  easterly  and  westerly  direction. 
The  chief  cause  of  complaint  undoubtedly  arises  from  the  extraordin- 
arily abnormal  length  of  small  mains,  without  any  cross-connecting 
mains  of  any  kind  whatsoever.  Some  of  these  6-inch  cast  alley  mains 
are  fourteen  and  fifteen  blocks  long,  and  a  large  percentage  are  ten 
blocks  long,  without  a  single  cross-connection,  and  as  a  rule  all  termin- 
ating in  dead-ends.  These  facts  show  clearly  the  proper  remedy  is  the 
introduction  of  a  good  system  of  larger  mains,  lo-inch,  12-inch  and  14- 
inch  cast,  intersecting  the  existing  system  of  small  alley  mains  at  right 
angles  so  as  to  cut  them  up  into  shorter  lengths  61,  say)  three  and  foui 
clocks  only.  Such  a  system  has  been  designed  and  a  new  city  water 
pipe  map  is  now  in  preparation  under  my  direction  which  will  rem- 
edy the  evils  complained  of  and  furnish  excellent  pressure,  with  good, 
efficient  fire  hydrant  service. 

It  is  highly  desirable  to  submit  two  schemes  and  estimates  tor  the 
improved  pipe  system,  namely,  one  embracing  the  entire  city  of  Sac- 
ramento out  to  the  extreme  city  limits,  with  due  provision  for  easterly 
extensions ;  the  other  embracing  only  such  portions  of  the  general 
scheme  as  may  be  deemed  necessary  to  meet  all  present  requirements, 
and  which  will  make  use  of  the  existing  riveted  pipe  until  their  natural 
life  of  usefulness  has  expired. 

GENERAL  SCHEME  FOR  CITY  PIPE  SYSTEM. 

The  full  details  of  the  proposed  general  distributing  system  will  be 
seen  by  reference  to  the  map  now  in  course  of  preparation.  In  general 
terms  it  may  be  described  as  follows :  The  20-inch  cast  mains  will  em- 
brace a  large  rectangle  represented  by  I  and  Q  Streets  on  the  north  and 
south  and  by  Sixth  and  Twenty-eighth  Streets  on  the  west  and  east. 
At  the  southeast  and  northwest  corners  of  the  rectangle  a  larger  28- 
inch  riveted  supply  main  will  be  necessary,  either  extending  easterly 
towards  the  proposed  East  Side  Wells  pumping  station  or  westerly 
along  I  Street  to  Front,  and  thence  northerly  to  the  site  of  the  proposed 
filters  and  pumping  station  located  near  the  west  end  of  the  north 
levee.  This  is  i.ot  included  in  the  estimate,  because  undecidc  l.  These 
large  mains  will  constitute  the  chief  arterial  pipes  for  general  distribu- 
tion. From  these  a  system  of  branch  mains  extend  both  northerly, 
southerly,  easterly  and  westerly,  dividing  the  city  into  small  rectangles 
of,  say,  three,  four  and  five  blocks  on  a  side  :  but  the  sjeneral  aim  should 
be  to  intersect  the  small  alley  mains  so  as  to  sub-divide  them  into  short 
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lengths  not  to  exceed  four  blocks  in  length,  and  no  dead-ends  if  pos- 
sible. 

ESTIMATE  OF  COST  OF  GENERAL  SCHEME. 


20-inch  cast,  24,550  feet,  at  $4   98,200 

16-inch  cast,  400  feet,  at  $3.20   1,280 

14-inch  cast,  21,600  feet,  at  $2.80   60,480 

12-inch  cast,  66,650  feet,  at  $2.31   I53'96i 

lo-inch  cast,  46,800  feet,  at  $1.86   87,048 


160,000  feet  (nearly  30  miles)  $400,969 

The  above  rates  per  foot  linear  includes  specials  and  paving. 

NEW  GATES. 

lo-inch  gates,  63  at  $38   $2,394 

12-inch  gates,  100  at  $47   4,700 

14-inch  gates,  26  at  $60   1.560 

16-inch  gates,  3  at  $137   411 

20-inch  gates,  34  at  $155   5.270 


Total   $14,335 


Note. — Prices  include  boxes  only  for  sizes  below  16-inch,  setting 
being  included  in  the  pipe  laying. 

PARTIAL  SCHEME  TO  MEET  PRESENT  DAY  REQUIRE- 
MENTS. 

After  studying  the  existing  pipe  system  and  its  lack  of  efficiency,  I 
have  come  to  the  following  conclusions  as  to  the  best  method  to  adopt 
in  relieving  the  existing  troubles. 

Full  details  of  the  proposed  partial  scheme  for  re-enforcing  the  ex- 
isting pipe  system  will  be  seen  by  reference  to  the  special  map  now  in 
course  of  preparation. 

ESTIMATE  OF  COST  OF   PARTIAL  SCHEME  TO  MEET 
PRESENT  DAY  REQUIREMENTS. 
NEW  PIPE. 


20-inch  cast,  20,500  feet,  at  $4   $82,200 

16-inch  cast,  400  feet,  at  $3.20   1,280 

14-inch  cast,  5700  feet,  at  $2.80.   15.960 

12-inch  cast,  10,900  feet,  at  $2.31.   25,179 


Total   $124,619 


Note. — The  above  rates  per  foot  linear  includes  special  castings 
and  paving. 
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NEW  GATES. 


20-inch,  22,  at  $155 
16-inch,  2,  at  $137. 
14-inch,  5,  at  $60. . 
12-inch,  13,  at  $47. 


$3,410 


274 
300 
611 


Total 


$4,595 


Note. — Price  includes  boxes  only  for  sizes  below  16-inch,  setting 
being  included  in  pipe  laying. 


In  conclusion,  I  would  respectfully  call  your  attention  to  the  great 
financial  importance  of  a  good  pipe  system  and  efficient  fire  hydrant 
service. 

Good  fire  hydrant  service  demands  150  feet  net  pressure  in  densely 
built  portions  of  city,  while  the  suburbs  should  have  at  least  100  feet 
net. 

Experience  all  over  the  Union  shows  that  by  the  introduction  of 
water  works  with  good  pipe  systems  the  average  annual  loss  by  fire 
becomes  only  one-sixth  of  the  former  losses.  In  a  large  number  of  in- 
stances the  annual  savings  amount  to  $125,000,  and  in  five  to  six  years 
fully  cover  the  entire  cost  of  the  water  supply. 

As  to  fire  insurance  rates,  we  find  that  the  financial  value  of  en- 
hanced fire  risk  and  additional  premium  charged  on  the  most  favor- 
able buildings  is  60  per  cent  without  water  works  and  40  per  cent  if 
only  fire  cisterns  are  provided,  and  still  less  for  more  extended  improve- 
ments. The  perpetual  reduction  in  rates  is  a  matter  of  great  and  last- 
ing value  to  any  community.   Respectfully  submitted, 


P.  S. — My  attention  has  been  called  to  an  unusual  omission  in 
the  old  pipe  system,  which  is  not  open  to  inspection.  I  refer  to  the 
general  absence  of  auxiliary  gates  to  hydrants — consequently  when  re- 
pairs become  necessary  the  street  supply  has  to  be  cut  off.  This  should 
not  be  allowed  to  continue.  Mr.  Watt  informs  me  that  there  are  424 
such  4-inch  hydrant  branches  without  4-inch  gates.  They  are  cheap, 
single  disc  gates  and  only  cost  $8  to  $10  each.  I  would  recommend 
that  these  gates  be  put  in  at  your  convenience.  L.  J.  L. 


FINAL  REMARKS. 


L.  J.  LE  CONTE.  C.  E.,  M.  Am.  Soc.  C.  E. 
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statement  of  Expenditures. 


Since  the  organization  of  the  Committee,  forty-three  sessions  have 
been  held.  Much  of  the  work,  however,  was  done  at  sub-committee 
meetings  and  by  individual  members,  many  of  whom  visited  cities 
throughout  the  East  and  in  this  State,  in  search  for  information  upon 
the  water  question  at  their  own  expense. 

The  following  is  a  general  statement  of  the  amount  expended  by 
the  Committee,  vouchers  for  which  are  on  file  with  the  City  Auditor : 


Committee  on  Wells   

Committee  on  American  River  Supply  .  . 
Committee  on  Sacramento  River  Supply 

Committee  No.  4   

Committee  on  Analyses   

General  Committee   


$  6,573  73 


50  76 
500  00 
517  20 
311  65 
2,186  70 


Total 


$10,140  04 


I 
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To  Investigate  all  Sources  of 
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Rendered  June  28, 1913 
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Report  of  Committee 


Sacramento,  Cal.,  June  28,  1.913. 
To  the  Chamber  of  Commerce  of  Sacramento, 

Sacramento,  California. 
Gentlemen: 

Your  committee  appointed  April  13,  1912,  to  investigate  water 
supply  of  the  City  of  Sacramento  begs  leave  to  report  as  follows. 

Said  committee  after  appointment  commenced  an  mvestigation 
of  water  supply  of  the  City  of  Sacramento,  and  after  careful  study 
of  The  varfous  sources  of  supply,  to-wit,  well  water,  mountain 
water  and  river  water,  does  hereby  recommend  that  the  City  con- 
tinue to  utilize  the  Sacramento  River  as  a  source  of  supply,  a.nd 
that  the  water  be  subjected  to  some  such  method  of  P»iif'«ition 
as  is  outlined  in  the  report  of  the  sub-committee  on  Sacramento 
River  water  herewith  filed.  ^ 

YoTir  committee  further  recommends  that  the  City  Commission 
of  the  City  of  Sacramento  take  such  steps  as  may  be  necessary  to 
secure  a  proper  site  for  filter  beds  and  for  the  construction  of  a 

"'*'Hei°ewifh';*our  committee  files  as  -in^lf^^-tary  to  this  report 
the  reports  of  its  sub-committees,  to-wit:  Mountain  Watei  Supply, 
Well  Water  Supply,  and  Sacramento  River  Supply. 

Respectfully  submitted,  ^^„,ktt^a7 
S.  W.  DOWNEY, 

Secretary. 


WELL  SUPPLY. 

To  the  Citizens'  Water  Investigation  Committee, 
City  of  Sacramento,  Cal. 

At  the  outset  of  our  investigations  it  became  obvious  that  in 
order  to  secure  data  that  would  enable  your  committee  definitely  to 
recommend  or  definitely  to  condemn  the  use  of  wells  as  a  source  of 
suppTy  for  the  City  of  Sacramento,  your  committee  would  need 

^'""'^The  services  of  an  engineer  competent  to  make  survey  of  the 
channefs  and  ground  waters  underlying  the  City  and  its  suburbs. 


the  pnrckase  of  boring  piirileges  from  land  ovnerss  the  purdiasc 
or  hire  of  madilfierv.  ibe  emplovment  of  well  borers  mar  >ll  be 
considered  necessarr  to  the  acquisition  of  data  upon  vhich  to  base 
a  reliable  report. 

No  fnnds  beins  aTaUable  tor  the  parpoBe.  your  rrwnmittee  haf 
confined  itself  to  Inqmrr  into  the  histoTy  of  previons  tnTuntieatiops 
made  vith  objects  similar  to  that  for  vfaicb  your  oommtttee  vas 
appoinied.  to  the  reoommeiadaiicD?  made  br  other  investigators  of 
the  sub.1«<'i.  aod  to  the  discovery  of  those  later  eridenoes  which 
might  serve  to  prove  or  disprove  the  recommendations  of  prior 
investigators. 

Yoor  committee  finds  that  in  lSi>$  the  Sacram»ito  Chamber  of 
Commeroe  tested  a  n  amber  of  wells  and  reported  the  existeBoe  of 
an  and«fT(wnd  flow  of  water  of  great  qoantity  and  good  qnalitr. 

In  Janoarv.  iN^fi.  tinder  the  direction  of  a  then  existent 
Citiaens"  CVMnmitiev  t  'Wells,  a  survey  of  the  gromid  water  was 
began  by  U.  J.  EL.  and  resumed  in  January.  IMM. 

The  iv«iilt  cl  <  y  and  of  the  collateral  inqoiry  pomied 

by  the  Citiiens  <.\i.  :..  .lee  indicnted  that  a  How  of  at  least 
l«LM«.eM  gallons  daUy  oonld  be  obtained.  t%e  aty  waa  then 
using  C.0M.000  galloos  daily. 

It  was  reponed  also  that  the  cost  of  Installing  such  a  system 
a«  the  City  needed  would  nrt  exceed  fS.'^.W*. 

The  Oonamitiee  on  At  Coasmlttee  as  it  was 

styled,  reported  that  tie  i  daring  the  surrey 

was  suitable  aJike  for  dooit  '.uriag  purposes  and 

ahsoivliely  fk«e  from  bacteria  and  organic  matter. 

This  Oommittee  on  Analyses,  in  comparing  filtered  river  water 
with  that  obtained  from  wells,  declared  itsair  of  opinion  that  the 
well  suHtly  would  prove  the  more  constant  or  uniform  in  quality. 

Daring  the  investigations  referred  to  a  report  on  the  passible 
sources  of  supply  was  obtained  fitom  Rudolph  Bering  of  New  Tork. 
an  engineer  of  high  standing  and  wide  experience. 

His  report  stroagty  endnroed  the  wells  as  the  best  of  the  water 
supply  projects  then  under  oonsideratioa. 

Tour  committee  has  made  Investigation  of  the  well  water  sup- 
plies which  have  been  developed  daring  the  thinec*  years  whi<A 
have  elapsed  since  the  flllag  of  the  repoits  mentioned.  Tour  commit- 
tee finds  that  such  devetopmenta  are  nnmettius  and  extensive,  and 
are  gecf-  .^'-  ^nflrmative  of  the  opinions  expressed  in  the  before 
mentio:  >  to  the  effect  that  a  large  ground  supply  of  good 

water  c  >.  -  Sacramento.  Your  committee  finds,  in  fad.  that  a 
oonsideraitje  tiortion  of  the  City  is  excellently  served  by  a  water 
company  which  operates  a  well  system,  and  the  lar^e  number  of 


private  wells  in  existence  seem  to  be  yielding  abundant  supplies 
of  good  water  to  their  owners. 

The  experience  of  Buda  Pesth  (600,000),  Munich  (400,000), 
Brussels  (500,000),  Dresden  (300,000),  and  the  city  of  Brooklyn 
(partial  supply)  proves  that  in  cities  where  an  adequate  supply  of 
good  ground  water  exists,  a  satisfactory  service  of  such  water  can 
be  made  therein. 

Your  committee  finds: 

(1)  There  is  strong  indication  that  a  body  of  ground  water 
large  enough  adequately  to  supply  the  City's  needs  exists  in  Sac- 
ramento. 

(2)  That  such  water  is  of  excellent  and  uniform  quality,  free 
from  bacteria  and  organic  matter,  and  completely  suitable  for 
domestic  and  manufacturing  purposes. 

(3)  The  estimated  cost  of  installing  such  a  system  of  wells 
seems  to  be  less  than  the  estimated  cost  of  the  other  systems  of 
water  supply  which,  at  various  periods,  have  been  submitted  to  the 
City. 

(4)  The  estimated  cost  of  maintaining  a  system  of  wells  is 
Jess  than  the  estimated  cost  of  other  systems. 

(5)  The  cost  of  later  extension  of  a  system  of  wells  apparently 
would  be  less  than  the  cost  of  extending  the  other  proposed 
systems. 

Since  the  data  studied  by  this  committee  seems  to  prove  that 
the  well  system,  in  comparison  with  other  proposed  systems,  costs 
less  to  install,  less  to  maintain  and  less  to  extend  than  other  pro- 
posed systems,  and  seems  also  to  prove  that  such  system  of  wells 
can  be  relied  upon  to  yield  an  adequate  and  constant  supply  of  good 
water,  your  committee  advises  the  General  Committee  that  in  the 
selection  of  a  suitable  water  supply  for  the  City  of  Sacramento, 
any  proposal  to  utilize  the  ground  water  by  means  of  a  system  of 
wells  should  be  given  the  most  careful  and  thorough  consideration, 
with  a  view  of  determining  once  and  for  all  the  adequacy  or  other- 
wise of  the  well  system  to  supply  the  domestic  and  commercial 
water  needs  of  our  rapidly  growing  city. 

Respectfully  submitted, 

WM.  ELLERY  BRIGGS, 

Chairman. 
HERMAN  DAVIS, 

Secretary. 
P.  B.  McKEVITT, 
GEO.  C.  BASSETT. 


MOUNTAIN  SUPPLY. 


Mr.  F.  B.  McKevilt, 

Chairman  of  the  Sacramento  Chamber  of  Commerce  Watf-r 
Committee,  Sacramento,  Cal. 

Sir: 

Your  sub-committee  appointed  to  investigate  a  i)ossible  moiin 
tain  water  sui)ply  begs  leave  to  report  as  follows: 
(1)  Method  of  investigation. 

The  files  of  the  daily  newspapers  published  in  Sacrament" 
were  searched  from  .January  1,  1901,  to  date.  Letters  were  ad 
dressed  to  all  persons  or  corporations  whose  names  appeared  in 
said  papers,  offering  to  supply  the  City  with  water  derived  from 
mountain  sources.  Correspondence  was  entered  into  with  persons 
and  corporations  making  application  to  the  committee  for  opf>or- 
tunity  to  submit  propositions  for  a  supply  of  mountain  water. 

Your  committee  being  unsupplied  with  funds  necessary  to 
furnish  itself  with  legal  counsel  or  the  services  of  a  field  engineer, 
the  validity  of  water  rights,  options,  holdings,  etc.,  as  well  as  the 
authenticity  of  maps,  watersheds,  estimates,  etc.,  must  be  considered 
subject  to  further  investigation.  AH  figures  presented  in  the  report 
depend  entirely  upon  descriptioVis  supplied  your  committee  by 
parties  submitting  proiwsed  water  supplies  for  our  consideration. 
We  have,  however,  as  far  as  i)ossible,  verified  all  matf-rial  submitted 
to  us  through  the  use  of  Geological  Survey  maps,  and  more  espe- 
cially through  the  kindness  of  Mr.  .John  F.  Armstrong,  Director  of 
the  United  States  Land  Office,  to  whose  thorough-going  knowledge 
of  the  subject  and  never  failing  interest  in  the  water  problem  your 
committee  takes  this  opportunity  of  expressing  its  grateful  appre- 
ciation. 

The  following  individuals  and  corporations  with  whom  your 
committee  began  corresimndence  expressed  unwillingness  to  offer 
water  supply  propositions  to  Sacramento: 

(1)  North  Fork  Ditch  Co. 

(2)  California  Corporation. 

(3)  Xatomas  Consolidated. 

(4)  R.  L.  Dunne. 

(5)  Mt.  Shasta  or  McCloud  River  Project. 

(6)  J.  J.  Crawford  (Diamond  Ridge  Ditch.) 

We  have  endeavored  to  tabulate  each  of  the  .several  proposi- 
tions considered  by  us  under  the  following  heads: 

(1)  Name  of  Company  or  Project. 

(2)  Date  of  Proposal. 


(3)  Source  of  Supply. 

(4)  Conduits. 

(5)  Available  Amount  of  M^ater. 

(6)  Pressure  at  Sacramento. 

(7)  Total  Cost  to  Sacramento. 

(8)  Contamination. 

Following  the  details  of  each  proposed  supply,  your  committee 
has  set  forth  its  conclusions  regarding  that  supply. 

I 

(1)  Name — 

United  Power  &  Water  Co. 

(2)  Date- 

March  22,  1912. 

(3)  Sources — 

Yuba,  Bear  and  North  Fork  of  American  River. 

(4)  Conduits — 

Earth  and  rock  ditch,  wooden  flumes,  stream  beds  of 
Bear  and  North  Fork  of  American  Rivers,  concrete 
pipes. 

(5)  Water- 

loo million  gallons  per  day. 

(6)  Pressure — 

60  pounds  per  square  inch. 

(7)  Total  cost— 

$2,000,000  to  $3,000,000. 

(8)  Contamination — • 

Townsite  of  Cisco  on  Yuba. 
Townsite  of  Dutch  Flat  on  canal. 

Mining  and  habitations  on  North  Fork  or  American. 
Colfax  sewage. 

In  the  opinion  of  your  committee  this  supply  is  unavailable  on 
account  of  the  great  and  apparently  uncontrollable  contamination 
to  which  this  water  is  subjected. 

ir. 

(1)  Name — 

James  O'Brien,  Plymouth,  Cal. 

(2)  Date- 

May,  5,  1912. 

(3)  Sources — 

Cosumnes  River 

(4)  Conduits— 

Not  specified. 


(5)  Water  amount — 

Xot  specified. 

(6)  Pressure — 

Not  specified. 

(7)  Total  cost- 

Not  specified. 

$80,000  asked  for  dam  site  and  water  right  to  40,000 
inches. 

(8)  Contamination — 

Grizzly  Flat,  Caldor,  El  Dorado  townsite.  Mother  Ix)de 
mines  in  watershed  and  reservoir  site. 

In  the  opinion  of  your  committee  this  proiKJsition  is  not  avail 
able  in  the  form  submitted,  first,  on  account  of  numerous  sources  of 
contamination  in  the  watershed;  second,  on  account  of  the  pres- 
ence of  gold  mines  in  the  shed  and  reservoir  sites  making  tho 
acquiring  of  said  watersheds  and  dam  a  proceeding  of  great  ex- 
pense to  the  City.  Consideration  of  this  project  is  necessarily 
incomplete  on  account  of  meagerness  of  data  supplied. 

III. 

(1)  Name — 

Sacramento  and  Sierra  Water  &  Power  Co. 

(2)  Date- 

May  11.  1912. 

(3)  Sources — 

Panther,  E.  Panther,  Tiger,  Mill  and  Antelope  Creeks 
(tributaries  of  the  Mokelumne  River),  Sutter  Creek 
and  tributaries. 

(4)  Conduits- 

Creek  bed  (Sutter  Creek)  5  miles,  pipe  lines  50  miles. 

(5)  Amount  of  water — 

20,000,000  gallons  or  more  per  24  hours. 

(6)  Pressure — 

85  pounds  per  square  inch. 

(7)  Total  cost— 

12,500,000. 

(8)  Contamination — 

Extremely  slight — from  cattle  grazing  only. 

In  the  opinion  of  your  committee  this  company  offers  an  un- 
usually pure  water,  under  adequate  control  and  at  a  reasonable 
price.  It  is  open,  however,  to  the  possible  objection  that  the  total 
amount  of  water  available  is  not  sufficient  for  the  needs  of  the 
City  in  future  years. 
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IV. 

(1)  Name — • 

Messrs.  Scribner,  Bills  &  Patton. 

(2)  Date- 

December  16,  1912. 

(3)  Source- 

Middle  Fork  Cosumnes  River. 

(4)  Conduits — 

Rock  canal,  tunnel,  jjipe  line. 
(.5)  Amount  of  water — 

40,000,000  gallon.s  per  24  hours. 

(6)  Pressure — 

100  pounds  per  square  inch. 

(7)  Total  cost  to  Sacramento — 

$7,000,000.  or  will  sell  present  rights  for  $500,000. 

(8)  Contiimination — 

Habitations  above  dam  site.  Sawmill  at  Dogtown 
Gulch.  Slug  Gulch.  Crystal  and  Independence  mines. 
In  the  opinion  of  your  committee  the  contamination  present  in 
this  watershed  is  capable  of  abatement  at  comparatively  little 
expense,  and  does  not  constitute  a  valid  objection  to  the  considera- 
tion of  the  proposition  of  Messrs.  Scribner,  Bills  &  Patton.  The 
cost,  however,  appears  to  be  greater  than  the  City  of  Sacramento 
can  well  afford.  The  recent  addition  to  our  bonded  indebtedness 
necessary  for  other  purposes  has  so  increased  the  City's  liabilities 
that  a  further  increase  of  our  debt  by  $7,000,000  would  carry  the 
simi  well  beyond  a  conservative  debt  for  a  City  of  our  size.  The 
inirchase  of  the  water  right  and  options  held  by  the  gentlemen 
would  in  no  particularwise  nullify  this  objection,  for,  not  only 
would  the  City  be  obliged  to  expend  a  certain  and  considerable 
sum  yearly  to  maintain  and  perpetuate  said  rights,  but  it  must 
ultimately  incur  the  expense  of  completing  said  system,  i.  e., 
$7,000,000  or  thereabouts. 

VI. 

(1)  Name — 

J.  H.  Hoyle  et  al. 

(2)  Date- 

March  28,  1913. 

(3)  Source — 

Middle  and  South  Forks  of  Cosunmes  River. 

(4)  Conduits — 

Canals,  flumes,  pipes. 


(5)  Amount  of  water — 

64,000,000  gallons  per  24  hours. 

(6)  Pressure — 

200  pounds,  more  or  less,  as  specified  later. 

(7)  Total  cost— 

$2,500,000. 

(8)  Contamination — 

Ranches  and  habitations. 

In  the  opinion  of  your  committee,  upon  superficial  examina 
tion,  this  proposition  seems  to  undertake  to  furnish  an  apparent l.\ 
clean  water  suppl.v  adequate  in  amount  and  at  a  reasonable  total 
cost.  Further  investigation  of  this  supply  seems  to  us  to  bi- 
advisable. 

(1)  Name— 

Cosumnes  Irrigation  Project.    K.  R.  Walker. 

(2)  Date- 

April  10,  1913. 

(3)  Source  of  supply — 

Middle  Fork  of  Cosumnes  River. 

(4)  Conduits- 

Ditches,  flumes  and  pipe  lines. 

(5)  .Amount  of  watxir — 

40,000,000  gallons  per  24  hours. 

(6)  Pressure — 

Not  specified. 

(7)  Total' cost- 

Not  specified.  Will  sell  water  rights,  options  and  con- 
tracts for  $r)6.T,000. 

(8)  Contaminations — 

Habitations  above  damsite.  Sawmill  at  Dogtown  Gulch. 
Slug  Gulch,  Crystal  and  Independence  mines. 

The  storage  reservoir  site,  damsite  and  reservoir  offered  by 
Mr.  Walker  in  this  project  are  the  same  as  those  presented  for 
our  consideration  by  Messrs.  Scribner,  Bills  &  Patton.  The  con- 
tamination, as  hereinbefore  mentioned,  is  capable  of  abatement  at 
reasonable  cost.  The  sum  asked  for  water  rights,  options,  con- 
tracts, etc.,  is  comparable  to  that  demanded  in  project  No.  IV. 
There  is  no  sum  mentioned  as  a  total  cost,  but  it  is  not  unreason- 
able to  suppose  that  this  cost  will  at  least,  in  considerable  measure, 
approximate  the  one  mentioned  in  said  project  No.  IV,  i.  e., 
$7,000,000. 

In  the  opinion  of  your  committee  the  chief  objection  to  this 
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proposition  is  the  same  as  that  to  proposition  No.  IV,  i.  e.,  the 
great  total  cost  of  the  system. 

Your  sub-committee  regrets  exceedingly  the  very  long  delay 
in  presenting  this  report.  The  delay  was,  in  a  large  measure, 
occasioned  by  the  anxiety  of  the  members  of  said  committee  to 
include,  if  possible,  all  available  sources  of  mountain  water.  The 
presentation  of  our  report  has,  therefore,  been  postponed  from 
time  to  time  to  allow  one  after  another  proposition  to  be  laid 
before  your  committee. 

Engineer's  reirorts  received  containing  detail  estSmates  of 
cost  of  constructing  water  systems,  together  with  descriptions  of 
water  rights,  options,  reservoir  sites,  dams,  conduits,  etc.,  have 
been  kept  on  file  by  the  committee. 

Respectfully  submitted, 
SUB-COMMITTEE  ON  MOUNTAIN  WATER  SUPPLY. 

DR.  F.  F.  GUNDRUM, 

Chairman, 
MRS.  W.  M.  BECKMAN, 
MRS.  J.  .T.  C.  FITZGERALD, 
F.  A.  EDINGER, 
FRANK  H.  REYNOLDS, 

Secretary. 


FILTRATION  SUPPLY. 


A    REPORT    UPON    THE    PURIFICATION    OF  SACRAMENTO 
RIVER  WATER  FOR  THE  SUPPLY  OF  THE  CITY 
OF    SACRAMENTO,  CALIFORNIA. 


By   a   Sub-Committee   of  the   Special   Water  Committee   of  the 
Chamber  of  Commerce. 


Mr.  F.  B.  McKevitt,  Cliairman, 

Special  Water  Committee  Chamber  of  Commerce, 
Sacramento,  California. 

Sir: 

Your  sub-committee  on  the  use  of  Sacramento  River  water, 
after  purification,  for  the  supply  of  the  City  of  Sacramento,  begs 
to  state  that  it  has  given  careful  consideration  to  this  whole 
matter  and  desires  to  submit  the  following  brief  report: 
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REPORT. 


Brief  History  of  Works. 

In  1848  the  site  of  the  City  of  Sacramento  was  virtually  unin- 
habited In  1850  the  Federal  census  revealed  a  rapidly  growing 
community  of  upwards  of  6800  persons.  From  1849-'.^0  to  18o4  a 
meager  supply  of  water  was  furnished  to  the  inhabitants  of  the 
town  through  private  enterprise.  The  supply  was  derived  from  the 
Sacramento  River  by  means  of  crude  pumping  engines  erected 
directly  on  the  bank  of  the  stream.  These  pumps  delivered  the 
water  into  storage  tanks  from  which  it  was  taken  in  tank  carts 
which  were  hauled  about  the  town  and  from  which  the  water  was 
peddled  in  very  much  the  same  manner  that  milk  is  today. 

In  1854  the  community  began  for  itself  the  construction  of  a 
system  of  public  water  works.    The  source  of  supply  was  still 
the  Sacramento  River,  taken  from  the  east  bank  of  the  stream 
near  the  foot  of  .1  and  I  Streets,  which  source  has  been  continued 
in  use  to  the  present  time.    The  first  pumps  were  erected  near  the 
foot  of  J  Stre€t.    Before  long  these  proved  inadequate  and  unsatis- 
factory and  after  almost  endless  discussions  and  delays,  finally,  in 
1874  a'  new  pumping  plant  was  erected  at  the  present  site  at  the 
foot'of  I  Street.    From  time  to  time  the  station  building  has  been 
enlarged  and  new  and  better  equipment  has  been  added.  The 
present  pumping  equipment  comprises  four  pumps  of  various  types 
and  efficiencies  aggregating  a  nominal  daily  capacity  of  twenty- 
three  million  gallons,  and  four  safety  water-tube  boilers  having  a 
total  capacitv  of  GOO-horsepower.    At  least  two  of  the  pumping 
units  recentlV  in  use  were  of  a  type  entirely  unsuited  to  the  con- 
ditions which  obtain,  and  the  city  is  now  facing  the  problem  of 
providing  a  suitable  and  up-to-date  pumping  station,  with  adequate 
and   satisfactory   equipment.     The   present   building,  erected  in 
1874  and  occasionally  enlarged,  is  not  to  be  regarded  as  an  archi- 
tectural triumph,  and  certainly  reflects  no  particular  credit  to  the 
city     In  the  proposed  new  scheme  of  works,  a  beautiful  new 
pumping  station  would  be  provided  with  new  and  ui>todate  ma- 
chinerj-r  supplemented  by  that  part  of  the  present  equipment  which 
is  of  such  character  that  it  may  properly  be  made  use  of.  Ihe 
present  site  could  be  used  for  other  public  purpose^s,  perhaps  bes_t 
for  a  water  works  pipe  and  supply  yard,  with  shops,  etc.,  with 
which  every  up  to  date  and  well  managed  water  works  system 
should  be  provided. 

In  the  earlv  history  of  the  works  the  water  of  the  Sacramento 
River  was  clear,  bright  in  appearance  and  thoroughly  satisfactory. 
But  with  the  advent  of  hydraulic  mining  the  stream  soon  became 
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excessively  turbid  and  unsightly,  and  this  condition  still  prevails, 
unfortunately,  throughout  the  major  portion  of  each  year.  During 
the  last  few  years,  however,  since  hydraulic  mining  oiierations  have 
been  largely  controlled  by  the  California  Debris  Commission,  a 
decided  improvement  in  the  condition  of  the  stream  has  been  pro- 
duced. To  illustrate  the  significance  of  these  long-continued  mining 
operations  upon  the  stream,  it  is  only  necessary  to  state  that  the 
Debris  Commission  estimated  in  1909  that  the  deposits  in  the 
Feather  and  American  Rivers  alone  still  amounted  to  fully  500,000,- 
000  cubic  yards^  notwithstanding  that  vast  quantities  of  material 
have  in  past  years  been  washed  down  into  the  Sacramento  River 
and  thence  into  Suisun,  San  Pablo  and  San  Francisco  Bays. 

Due  to  the  unsatisfactory  appearance  of  the  water  produced 
in  this  way  the  Sacramento  River  supply  came  to  be  generally 
regarded  as  unsatisfactory,  and  various  more  or  less  diligent  in- 
quiries were  made  from  time  to  time  by  the  city  authorities  and  by 
private  parties  into  other  possible  sources  of  supply  or  means  of  im- 
proving the  one  in  use.  Of  these  investigations  the  most  notable 
and  painstaking  were  those  made  in  1899-1901  by  the  Citizens'  Water 
Investigation  Committee,  and  in  1898-'09  by  the  Water  Committee 
of  the  Board  of  Trustees,  especially  Messrs.  Carraghar  and  Rider 
and  the  City  Engineer,  Mr.  George  F.  Randle.  The  investigations  of 
.1899-1901  were  concerned  with  a  consideration  of  all  possible  sources 
of  supply,  but  after  a  complete  review  of  the  situation  only  two 
sources  were  found  to  be  worthy  of  serious  consideration,  if  under- 
taken as  an  independent  supply  for  the  City  of  Sacramento  without 
co-operation  with  other  large  cities.  These  feasible  sources  were 
the  Sacramento  River,  with  suitable  purification,  and  a  ground  or 
well  water  supply  to  be  obtained  from  the  territory  lying  southeast 
of  the  City  at  a  general  distance  of  about  2.75  miles  from  the  State 
Capitol.  The  majority  of  the  committee  favored  the  filtered  water 
supply  from  the  Sacramento  River.  The  investigation  of  1908-'09 
was  mainly  concerned  with  a  careful  consideration  of  the  feasibility, 
propriety,  efficiency  and  cost  of  the  purification  of  the  water  of  the 
Sacramento  River  and  with  the  selection  of  the  most  suitable  point 
of  intake  and  location  of  works.  In  March,  1909,  Professor  C.  G. 
Hyde  of  Berkeley  was  engaged  to  investigate  the  project  of  purify- 
ing the  supply  of  water  derived  from  Sacramento  River,  and  to  re- 
port upon  feasible  methods  and  costs.  After  a  six  months'  study  of 
the  matter,  Mr.  Hyde  submitted  a  detailed  and  comprehensive  report 
covering  all  phases  of  the  purification  problem.  Upon  the  basis  of 
this  report  a  bond  election  was  called  but  failed  to  carry  by  a  few 
votes.  A  second  attempt  to  vote  bonds  failed  by  a  much  larger 
margin. 
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Public  vs.  Private  Ownership  of  Water  Works. 

A  review  of  the  water  works  history  of  the  United  States  shows 
clearly  and  unmistakably  that  for  many  years  the  trend  has  been 
toward  public  rather  than  private  ownership  of  works.  In  1800,  of 
the  sixteen  water  works  then  in  existence,  only  one  was  munici- 
pally owned;  in  18.50  municipal  ownershij)  had  extended  to  about 
40  per  cent  of  the  90-100  plants  constructed  uj)  to  that  time;  in  1900 
60  per  cent  of  all  systems  of  water  works  in  the  United  States  were 
publicly  owned.  At  the  present  time  it  is  estimated  that  from  70  to 
80  per  cent  of  all  existing  water  works  are  owned  by  the  municipali- 
ties in  which  they  are  located. 

In  1902,  in  cities  of  the  United  States  having  by  the  census  of 
1900  populations  of  30,000  and  over,  fully  71  per  cent  of  all  water 
works  systems  were  municipally  owned.  In  the  fifty  largest  cities 
of  the  United  States,  as  determined  by  the  census  of  1900,  only 
nine  water  works,  or  18  per  cent  of  the  total  number,  are  now 
privately  owned.  In  other  words,  forty-one  places,  or  82  per  cent, 
own  and  operate  their  water  works  systems.  In  several  of  these 
places  where  private  ownership  still  prevails,  public  ownership  has 
been  earnestly  advocated,  and  in  certain  of  these,  for  instance  San 
Francisco,  such  action  seems  about  to  be  consummated. 

Recently  in  Sacramento  effort  has  been  made  to  place  before 
the  voters  for  consideration  certain  water  supply  jjropositions 
wherein  is  involved  the  purchase  of  water  from  private  parties. 
Usually,  under  these  propositions,  the  city  is  to  become  merely  the 
distributer  and  retailer  of  water,  and  all  rights  and  control  of 
sources,  including  drainage  basins,  reservoirs,  main  canals,  etc., 
would  remain  with  the  private  parties  who  contract  as  wholesalers 
of  water.  If  such  contracts  were  made  for  a  definite  period,  it  is 
evident  that  grave  difficulties  might  arise  when  renewals  become 
necessary  unless  the  terms  of  purchase  are  definitely  stated  for  all 
time,  which  on  many  grounds  would  be  undesirable  and  illogical. 
In  such  cases,  with  the  increased  demand  for  water  for  other  pur- 
poses, such  as  irrigation,  it  would  be  only  natural  that  the  price 
would  rise  from  time  to  time  and  the  cost  eventually  become  very 
exorbitant. 

Such  propositions,  if  considered  at  all,  should  be  studied  with 
great  care  and  deliberation,  and  should  receive  the  endorsement 
and  recommendation  of  an  unbiased  and  disinterested  board  of 
experts. 

The  water  works  of  Sacramento  are  now  and  always  have  been 
owned  and  operated  by  the  City  as  a  municipal  undertaking.  This 
control  has  extended  to  the  source  of  supply,  namely  the  Sacramento 
River  opposite  the  city,  insofar  as  the  acquirement  of  vested  water 
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rights  and  the  protection  of  its  intake,  etc.,  are  concerned.  These 
rights  are  indisputable,  and  no  one  has  ever  suggested  that  the  time 
would  come  when  this  mighty  stream  would  or  could  be  reduced 
in  volume  of  flow  to  such  a  point  as  would  be  insufficient  to  meet 
the  ultimate  needs  of  the  Citj;.  These  rights  have  cost  and  will 
continue  to  cost  the  City  nothing. 

Having  for  so  long  a  time  had  complete  control  over  its  entire 
system  of  works,  from  the  source  of  supply  to  the  point  of  delivery 
to  consumers,  it  is  scarcely  to  be  anticipated  that  the  people  of 
Sacramento  would  be  willing  to  adopt  a  new  source  over  which  they 
could  not  exercise  complete  ownership  and  control. 

Present  Water  Consumption  and 
Necessary  Future  Capacity  of  Works. 

At  the  present  time  the  per  capita  use  of  water  in  Sacramento 
is  relatively  veiT  large.  It  is  estimated  that  during  the  current  year 
the  average  daily  per  capita  consumption  will  be  as  much  as  300 
gallons,  giving  a  total  average  daily  consumption  of  15,000,000  gal- 
lons for  the  entire  City.  Looking  to  the  future  and  basing  judgment 
upon  probable  population  development  and  upon  past  and  present 
water  supply  requiiriments,  it  would  appear  that  by  1 9.')0  the  average 
daily  consumption  will  have  risen  to  at  least  25,000,000  gallons  and 
possibly  to  45,000,000  gallons,  if  the  present  excessive  rate  of  waste 
of  water  is  continued.  In  1950  the  maximum  day's  use  may  be  any- 
where from  35,000,000  gallons  to  60,000,000  gallons,  depending  upon 
whether  the  water  supply  is  conserved  or  is  grossly  wasted. 

From  these  figures  it  is  to  be  concluded  that  no  source  should 
seriously  be  considered  for  the  future  water  supply  of  Sacramento 
which  cannot  be  made  to  yield  a  maximum  supply  of  at  least  30,000,- 
000  gallons  at  the  first  stage  of  development,  60,000,000  gallons  by 
1950,  if  necessary,  and  ultimately  a  very  much  larger  quantity,  for 
it  may  be  accepted  as  a  fact  that  Sacramento  will  eventually  be- 
come a  very  large  city.  It  is  difficult  to  state  what  maximum 
quantity  of  water  should  in  the  distant  future  become  available 
from  any  source  of  supply  adopted  at  the  present  time  to  meet  the 
current  requirements  and  those  of  the  not  remote  future.  Perhaps 
a  conservative  figure  would  be  at  least  as  great  as  100,000,000 
gallons,  while  200,000,000  gallons  could  scarcely  be  considered  un- 
reasonable. 

The  Sacramento  River  as  a  Source  of  Supply. 

The  Sacramento  River  is  by  very  far  the  largest  stream  in 
California.  The  drainage  area  tributary  to  the  river  above  the  City 
of  Sacramento  is  estimated  to  embrace  upwards  of  26,000  square 
miles.   The  minimum  dry  weather  flow,  just  below  the  mouth  of  the 
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American  River  is  probably  about  6000  cubic  feet  per  second, 
or  about  4,000,000.000  gallons  per  day.  The  ordinary  drv 
weather  flow  is  perhaps  8000-10,000  cubic  feet  per  second,  and  the 
average  flow  of  an  ordinary  year  possibly  30,000-40,000  cubic  feet 
per  second.  The  maximum  flood  discharge,  if  confined  to  the  main 
channel  passing  Sacramento,  has  been  estimated  to  be  nearly 
.560,000  cubic  feet  i)€r  second.  The  minimum  flow  will,  in  all  prob 
ability,  always  be  so  great  that  no  consideration  will  ever  require 
to  be  given  to  the  adequacy  of  the  supply  derived  from  this  source. 

The  population  living  within  the  drainage  basin  of  the  river 
above  Sacramento  \f  now  very  sparse,  amounting  to  less  than  6. .5 
persons  per  square  mile.  Only  a  very  small  proportion  of  this  popu- 
lation lives  in  towns  provided  with  sewerage  systems.  In  1950,  it  is 
estimated  that  the  population  per  square  mile  may  be  between  11 
and  14. 

At  the  present  time,  therefore,  the  stream  is  polluted  only 
slightly  with  sewage.  But  the  amount  of  sewage  contamination  is 
sufficient  to  exercise  a  real  effect  upon  the  prevalence  of  typhoid 
fever  among  those  drinking  the  water  and  quite  sufficient  to  justify 
the  necessary  expenditure  for  purification  works.  On  the  other 
hand,  the  degree  of  contamination  is  not  now  and  never  will  be  so 
great  as  to  render  purification  difficult  or  uncertain.  The  laws  of 
this  State  protecting  the  purity  of  inland  waters  are  sweepingly 
severe,  and  it  is  safe  to  say  that  in  the  future  they  will  be  rigidly 
enforced,  and  that  the  water  of  the  stream  will  always  be  much 
better  than  that  of  the  Alleghany,  Delaware,  Hudson.  Merrimac, 
Mississippi,  Ohio,  Potomac,  Schuylkill,  Scioto.  Susquehanna  and 
other  rivers  which  today  are  being  so  successfully  purified  for 
water  supply  purposes  in  the  cities  of  Pittsburgh,  Pa.;  Philadelphia, 
Pa.;  Albanv,  N.  Y.;  Lawrence,  Mass.;  New  Oieans,  La  :  C'ncin- 
nati,  Ohio;  Louisville,  Ky.;  Washington,  D.  C;  Columubs,  Ohio; 
Harrisbur.?,  Pa.,  and  many  other  places  too  numerous  to  mention. 

The  water  cf  the  Sacramento  River  is  always  somewhat  turbid, 
and  during  flood  season  and  at  times  when  dredging  operaticns  are 
being  conducted  In  the  river  or  its  tributaries  Is  exceedingly  muddy. 
The  water  seldom  has  a  disagreeable  odor  when  ccld.  but  when  hot 
a  rather  pronounced  odor,  sometimes  slightly  objectionable,  is  to  be 
observed.  The  river  is  not  subject  to  growth  of  micro-organisms, 
such  as  the  algas.  The  river  water  is  relatively  very  soft:  Indeed, 
it  furnishes  one  of  the  softest  supplies  in  California,  the  total  hard- 
ness being  onlv  <<  fraction  of  the  hardness  of  the  suniOles  of  such 
cities  as  Alameda,  Berkeley,  Fresno,  Los  Angeles.  Oakland,  Pasa- 
dena. Richmond.  San  Diego.  San  Francisco,  Stockton  and  various 
ether  cities  of  the  State. 
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A  careful  study  of  the  results  of  analyses  of  samples  of  water 
collected  to  represent  all  stages  and  conditions  in  the  stream  during 
1909  show  conclusively  that  the  Sacramento  River  water  may  be 
readily  treated  by  the  particular  purification  process  recommended 
by  Mr.  Hyde,  and  that  no  fear  need  be  entertained  with  respect  to 
the  reliability  or  satisfactory  quality  of  the  effulient  of  these  works, 
if  properly  built  and  operated. 

Extracts  From  Special  Discussion  of 
Purification  Project  Prepared  by  Mr.  Hyde. 

In  order  that  certain  specially  important  features  of  the  project 
proposed  by  Mr.  Hyde  in  1909  for  the  purificat'on  of  Sacramento 
River  water  for  the  supply  of  the  City  of  Sacramento  may  become 
known  to  the  members  of  the  entire  committee,  the  following  ex- 
tracts have  been  taken  from  a  special  paper  discussing  the  project 
as  prepared  by  Mr.  Hyde. 

Proposed  Type  of  Works. 

During  the  jjast  twenty-two  years  most  comprehensive  studies 
of  various  possible  methods  of  purification  of  all  types  of  natural 
waters  have  been  conducted  at  various  points  in  the  United  States. 
Such  investigations,  in  order  of  their  inception,  have  been  conducted 
at  Lawrence,  Mass.,  on  the  Merrimac  River;  East  Providence,  R.  I., 
on  the  Pawtuket;  Louisville,  Ky.,  and  Cincinnati,  Ohio,  on  the  Ohio 
River;  Pittsburgh,  Pa.,  on  the  Alleghany  Rivers;  Washington,  D.  C, 
on  the  Potomac;  Philadelphia,  Pa.,  on  the  Delaware  and  Schuylkill 
Rivers;  Harrisburg,  Pa.,  on  the  Susquehanna  River;  New  Orleans, 
La.,  and  St.  Louis,  Mo.,  on  the  Mississippi  River,  and  at  various 
other  places.  Purification  plants  at  all  of  these  places  have  been 
constructed,  and  the  results  of  laboratory  experiments  have  been 
confirmed  and  elaborated.  Today  in  the  United  States  slow  sand 
filtration  plants  are  operating  to  supply  upwards  of  3,000,000 
persons,  and  rapid  sand  plants  upwards  of  6,000,000  persons.  More- 
over, preliminary  or  preparation  processes  have  been  developed,  in 
connection  with  these  different  types  of  final  treatment,  to  a  high 
degree  of  efficiency  and  with  great  certainty  of  operation.  For 
many  years  the  writer  has  been  closely  in  touch  with  these  investi- 
gations, and  is  familiar  with  the  conditions  under  which  the  various 
processes  of  purification  may  be  made  to  operate  most  successfully. 

In  his  report  to  the  Special  Water  Committee  of  the  Board  of 
Trustees,  the  writer  outlined  four  possible  schemes  or  systems  of 
purification,  any  one  of  which  could  be  made  to  give  satisfactory 
results  if  properly  designed,  constructed  and  operated.  These 
schemes  were  mutually  compared  on  the  basis  of  general  cost, 
reliability,  flexibility  and  usual  or  normal  efficiency. 
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Holding  in  review  the  entire  situation,  including  both  local  and 
general  conditions,  a  system  of  purification  processes  for  Sacra- 
mento has  been  advised  which  may  be  briefly  outlined  as  follows: 

(a)  Preliminary  subsidence  in  a  grit  basin  to  remove  the 
coarsest  sediment  which  would  settle  rapidly  and  freely, 
due  to  its  own  weight  and  character. 

(b)  Further  and  prolonged  subsidence,  employing  a  coagulant 
when  necessary,  to  remove  the  great  bulk  of  finer  suspend- 
ed matter  and  a  significant  percentage  of  bacteria. 

(c)  Final  purification  through  rapid  filters  of  the  latest  tyi>e, 
employing  a  secondary  dose  of  coagulant  applied  in  special- 
ly designed  basins  containing  a  sufficient  storage  merely  to 
permit  the  chemical  reaction  to  take  place  and  insure  a 
well-defined  flocculation  of  the  water. 

(d)  Sterilization  to  remove  the  last  traces  of  bacterial  life  and 
serve  as  an  additional  safeguard,  rendering  the  water  as 
pure  and  safe,  or  safer  than  could  be  produced  in  any  other 
possible  way  or  from  any  other  possible  source.  This  re- 
sult would  be  secured  with  the  use  of  minute  quantities  of 
a  powerful  oxidizing  agent  known  as  calcium  hypochlorite. 

The  system  above  outlined  will  compare  most  favorably,  in 
point  of  cost  of  construction,  in  annual  costs,  in  flexibility  and 
reliability,  in  the  required  space  for  present  works  and  for  future 
extensions,  with  any  other  scheme  which  can  be  devised  with  our 
present  knowledge  of  the  science  and  art  of  water  purification. 

Proposed  Site  of  Works. 

The  local  conditions  are  such  that  no  very  wide  opportunity 
for  a  choice  of  location  for  the  proposed  filtration  and  pumping 
works  is  offered.  The  tract  proposed  embraces  some  29.4  acres 
(measured  to  the  well  defined  present  bank  line),  situated  on  the 
east  bank  of  the  Sacramento  River  and  immediately  north  of  the 
levee  at  the  north  side  of  the  Southern  Pacific  Railroad  yards.  It 
was  selected  for  the  filter  plant  by  the  City  Engineer  and  members 
of  the  Special  Water  Committee  of  the  Board  of  Trustees,  and  is 
exceedingly  well  adapted  to  the  purpose  in  view.  It  is  of  sufficient 
size  to  admit  of  indefinite  future  extension  of  works  of  the  type 
recommended  by  the  writer. 

Brief  Outline  and  Description  of  Works. 

In  preparing  the  general  layout  and  the  more  important  details 
of  the  proposed  system  of  filtration  and  pumping  works  for  the  City 
of  Sacramento,  it  has  been  attempted  to  make  use  only  of  well 
established  principles  and  processes,  and  to  produce  and  employ 
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structures,  apparatus  and  machinery  of  the  most  thorough-going 
excellence  and  reliability.  The  nominal  capacity  of  the  plant,  in  its 
first  stage  of  development,  would  be  35,000,000  gallons  per  day. 
Certain  elements  of  the  works  would,  however,  have  a  considerably 
greater  initial  capacity. 

Every  possible  provision  has  been  made  for  future  extensions 
of  the  plant,  and  the  layout  and  composition  are  such  that  as  each 
successive  addition  is  built  the  plant  will  always  appear  complete 
and  well  arranged,  and  not  "patchy." 

The  type  of  structure  which  has  been  adopted  is  one  which  will 
lend  itself  readily  to  effective  architectural  treatment.  All  build- 
ings Will  be  of  reinforced  concrete  throughout,  thoroughly  fire  and 
earthquake-proof.  It  is  proposed  that  the  exterior  wall  surfaces  be 
given  a  white  or  warm  yellow  tone,  and  that  the  roofs  be  covered 
with  red  tile,  the  general  composition  and  style  being  what  might 
be  termed  "Spanish." 

The  filtration  site  should  be  laid  out  in  beautiful  gardens  and 
lawns,  and  should  afford  a  most  interesting  and  acceptable  recrea- 
tion park. 

The  main  elements  in  the  system  of  filtration  and  pumping 
works  would  be  as  follows: 

(1)  Protection  and  preparation  of  site,  including  the  construc- 
tion of  levees,  general  grading,  building  up  of  roads  and 
paths,  the  planting  of  trees  and  shrubs,  the  making  of 
lawns,  gardens,  etc. 

(2)  Intake  works,  including  the  intake  pier  pipe  line,  suction 
well,  etc. 

(3)  Pumping  station,  boiler  house  and  chimney,  including  en- 
gine foundations,  store  room,  machinery  and  tool  rooms, 
chief  engineer's  office,  attendants'  dressing  room,  etc. 

(4)  Pumping  station  equipment,  including  high  and  low  service 
pumping  units,  drainage  and  flushing  pumps,  electric  power 
and  lighting  sets,  boilers,  super-heaters,  condensers  and  all 
accessories,  with  fuel  and  oil  storage  and  measuring 
tanks,  etc. 

(.5)  Force  main  from  proposed  new  pumping  station  to  a  con- 
nection with  the  present  distribution  system  at  Second  and 
I  Streets,  including  a  Venturi  meter,  check  and  gate 
valves,  etc. 

(6)  System  of  coagulating  and  sedimentation  basins,  including 
a  preliminary  grit  basin,  a  main  coagulating  and  subsiding 
basin,  and  two  secondary  coagulating  basins,  with  neces- 
sary pipe  arrangements,  gate  houses,  flushing  and  cleaning 
devices,  railings,  etc. 
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(7)  Two  batteries  of  rapid  sand  filters,  with  filter  house  and 
head  house  and  tower,  including  superintendent's  office,  at- 
tendants' rooms,  coagulant  and  general  store  rooms,  chem- 
ical and  bacteriological  laboratories,  coagulant  mixing  and 
application  devices,  sterilizing  solution  and  application  de- 
vices, wash  water  storage  tank  and  all  regulating,  indicat- 
ing and  sampling  apparatus,  etc. 

(8)  Filtered  water  reservoir,  in  two  independent  units,  with 
covers,  ventilators,  circulation  baffles,  etc. 

General  Operation  of  the  Plant. 

The  general  operation  of  the  plant  may  be  very  roughly  d<- 
scribed  in  the  following  terms: 

The  raw  water  of  the  river  will  be  taken  into  an  intake  chani 
l)er  of  pier  through  coarse  screens  and  large  controlling  sluio«> 
gates  arranged  at  various  elevations  so  that  at  all  times  water  oi 
the  most  satisfactory  available  quality  can  be  taken  from  the  rivei 
The  intake  pier  would  be  located  in  the  stream  opposite  the  plain 
and  about  115  feet  out  from  the  present  well-defined  bank  line. 

From  the  intake  pier  the  water  would  pass  through  an  under- 
ground conduit  to  a  suction  well  located  near  the  pumi)ing  station 
From  this  sumi)  or  well  it  would  be  lifted  by  centrifugal  pumpinw 
units,  in  duplicate,  and  delivered  into  the  system  of  sedimentation 
basins. 

In  the  normal  operation  the  water  would  first  pass  Into  a  grit 
basin  in  which  the  heavier  suspended  matters  would  be  deposited 
Thence  it  would  pass  into  a  larger  sedimentation  basin  where,  aided 
by  artificial  coagulation,  almost  all  of  the  finer  clay  and  other  sns 
pended  matters  would  be  removed.  From  this  basin  the  water 
would  pass  into  smaller  secondary  coagulating  basins  where  such 
quantity  of  coagulant  would  be  added  as  would  produce  at  all  time- 
a  suitable  amount  of  flocculent  material  to  insure  efficient  operation 
of  the  filters.  In  these  basins  the  storage  period  would  be  adjusted 
to  permit  thorough  coagulation  to  occur  and  yet  not  allow  sub- 
sidence to  any  important  degree. 

From  the  series  of  sedimentation  basins  the  water  would  flow 
to  the  filters  which  would  consist  of  beds  of  sand  especially  pre- 
pared in  size  and  depth  and  controlled  in  rate  of  operation  to  give 
thoroughly  satisfactory  results.  After  having  passed  through  the 
filters  the  water  would  be  relieved  of  every  trace  of  suspended 
matter,  and  would  be  rendered  uniformly  clear  and  brilliant.  The 
bacterial  content  would  be  very  low;  indeed  the  water  would  be 
even  sterile  at  times. 
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In  order,  however,  that  the  bacterial  efficiency  may  be  abso- 
lutely controlled,  it  is  proposed  to  add  to  the  water  either  just  be- 
fore it  passes  to  the  filters  or  immediately  subsequent  to  filtration, 
a  minute  quantity  of  calcium  hypochlorite,  which  will  effectively 
oxidize  and  kill  all  bacteria  present. 

The  water  from  the  filters  would  pass  into  a  filtered  water 
storage  reservoir  constructed  in  two  equal  independent  parts.  These 
basins  would  be  entirely  covered  and  would  be  efficiently  protected 
from  contamination  of  every  sort.  High  life,  high  duty,  triple  expan- 
sion pumping  engines  would  take  the  water  from  the  filtered  water 
basins  and  deliver  it  into  the  distribution  system  and  to  the  con- 
sumers under  such  pressure  as  may  be  desired;  in  any  case,  under 
a  considerably  higher  pressure  than  that  which  is  now  maintained 
throughout  the  City. 

The  plant  would  be  complete  with  all  necessary  auxilliary  de- 
vices for  controlling  all  operations  and  rendering  the  process  of 
purification  efficient  and  uniform. 

Estimated  Cost  of  Construction. 

The  estimated  cost  of  construction  of  the  works  roughly  out- 
lined above  is  $828,000,  distributed  approximately,  by  items,  as 
follows: 

Estimated 

Items.  Construction  Cost. 

(1)  Purchase  of  land,  protection  and  improvement  of 
site,    construction    of    levees,    roads,  gardens, 

lawns,  etc   $62,000 

(2)  Intake    works,    including    pier,    conduit,  suction 

well,  etc   .59,000 

(3)  Pumping  station,  boiler  house,  chimney,  etc.   76,000 

(4)  Pumping  station  equipment,  including  pumps,  en- 
gines, boilers,  auxilliary  apparatus,  etc   209,000 

{i>)  Force  main  to  distributing  system,  including  meter, 

check  and  gate  valves,  etc   .54,000 

(6)  System  of  coagulation  and  sedimentation  basins, 

with  gate  houses,  pipes  and  appurtenances   98,000 

(7)  Filters,  filter  house,  head  house  and  tower,  with 

with  all  appurtenances   90,000 

(8)  Filtered  water  basins,  with  covers,  baffles,  pipes, 

etc  -  -   72,000 

Total  $720,000 

Add  15%  for  engineering  contingencies,  etc...  108,000 

Total   $828,000 
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Estimated  Annual  Costs. 

The  estimated  total  annual  cost  of  operation  of  the  proposed 
plant,  with  an  average  daily  output  of  21,000,000  gallons.  Including 
all  interest  and  sinking  fund  charges  and  the  cost  of  pumping  into 
the  distribution  system,  is  shown  herewith,  by  principal  items,  as 
follows: 

jj.gjjjg  Estimated  Annual  Cost 

21  mill.  gal.  i>er  day. 


(1)  Interest  on  cost  of  works,  at  4>/4%   $37,300 

(2)  Sinking  fund*  charges  to  mature  bonds   7,800 

(3)  Maintenance    10,000 

(4)  Pumping  station  labor   14,000 

(5)  Pumping  station  fuel,  supplies,  etc   30,000 

(6)  Filtration  plant  and  outside  labor   12,000 

(7)  Filtration  plant  supplies   26,000 


Total   fl37,100 

Estimated    total    cost    per    million  gallons 

filtered    $82,000.00 

Estimated  operating  cost  properly  chargeable 

to  filtration   48,000.00 

Estimated  operating  cost  per  million  gallons 

filtered    6.26 

Estimated  total  annual  cost,  including  sinking 
fund     and     maintenance     charges  properly 

chargeable  to  filtration   91,000.00 

Estimated    total    cost   per   million  gallons 

filtered    11.90 


Estimated  Total  Cost  of  Purified 
Sacramento  River  Water  to  Sacramento. 

If  to  the  cost  of  filtration  and  pumping,  as  above  outlined,  the 
cost  of  operating  the  distribution  system  Is  added,  the  total  net  cost 
of  purified  water  to  the  City  of  Sacramento  per  unit  of  volume 
can  be  obtained.  In  estimating  upon  the  cost  of  water  in  munici- 
palities. It  is  customary  to  present  figures  In  terms  of  cents  per 
thousand  gallons.  The  average  annual  costs  chargeable  to  the  dis- 
tribution system  for  the  years  1906-'08,  Inclusive,  were  approximate- 
ly $30,000.  Assuming  that  these  costs  will  In  the  future  vary  directly 
with  the  volume  of  water  consumed,  it  may  be  estimated  that  the 
annual  costs  when  an  average  of  12,000,000  gallons  daily  are  con- 
sumed will  be  $37,000,  and  when  an  average  of  21,000,000  gallons  are 
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daily  consumed  the  annual  costs  will  be  $64,000.  The  costs  of 
operating  the  distribution  system  in  recent  years  have  been  esti- 
mated from  the  annual  reports  of  the  City  Auditor.  During  the 
past  several  years,  with  the  water  rates  which  have  obtained,  the 
city  has  made  an  average  profit  of  about  $19.60  per  million  gallons 
on  sales  of  water.  If  it  is  desired  that  the  same  rate  of  profit  shall 
obtain  in  the  future  from  the  sale  of  filtered  water  as  now  obtains 
from  the  sale  of  unpurified  water,  a  charge  of  approximately 
$0.0196  per  thousand  gallons  should  be  added  to  the  annual  cost 
obtained  as  outlined  above.  We  may  then  summarize  the  cost  per 
thousand  gallons  as  follows: 


It  is  apparent  that  the  necessary  net  cost  of  water  to  consum- 
ers in  Sacramento  would  be  the  total  costs  as  above  given,  less  the 
profits  from  the  sale  of  water.  The  estimates  for  an  average  daily 
consumption  of  12,000,000  gallons  and  of  21,000,000  gallons  are  re- 
spectively only  a  trifle  over  3  cents  and  21/^  cents.  With  the  addi- 
tion of  profits  such  as  were  made  from  the  sale  of  water  during  the 
three  years  1906-'08,  these  figures  would  be,  respectively,  only  a 
trifle  over  5  cents  and  4V2  cents. 

In  the  above  estimates,  a  considerable  annual  sum  has  been 
included  to  cover  extensions  to  the  distribution  system.  The  figures 
do  not  include  interest  or  sinking  fund  or  depreciation  charges  on 
the  distribution  system  nor  interest  on  that  part  of  the  present 
pumping  equipment  which  will  be  utilized  in  the  new  works. 

Comparison  of  Cost  of  Water  in  Sacramento 
With  the  Cost  in  Other  California  Communities. 

It  may  be  of  interest  in  this  connection  to  compare  the  cost  of 
water  in  Sacramento,  both  unpurified  and  purified,  with  the  cost 
of  water  in  certain  other  typical  communities  in  California  in  which 


(1)  Purification  costs 

(2)  Pumping  costs  

(3)  Distribution  costs. 

(4)  Profits   


Item. 


Estimated  Cost  per  1000 
Gallons  with  Average 

Daily  Use  of 
12,000,000  21,000,000 
gals.  gals. 

 1.48c  1.09c 

 0.79c  0.64c 

 0.84c  0.84c 

 1.96c  1.96c 


Total   

Total  without  profits 


.5.07c 
.3. He 


4.53c 
2.57c 
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both  private  and  public  ownership  are  represented.  The  figures  of 
cost  in  the  table  immediately  following  are  expressed  in  cents  per 
thousand  gallons  of  water.  These  figures  have  lieen  obtained  by 
dividing  the  total  receipts  from  the  sale  of  water  by  the  total 
volume  of  water,  expressed  as  thousands  of  gallons,  delivered  into 
the  distribution  systems. 

Cost  of  Water  per  1000  Gallons 
In  Certain  Cities  of  California, 

As  obtained  by  dividing  the  total  receipts  for  Water  by  the 
total  volume  of  water  delivered  into  the  distribution  systems. 


Place.            Cost  per 

1000  Gals. 

Year. 

Ownership. 

Alameda   

25.0c 

Recent 

Private 

33.0c 

Recent 

Private 

Los  Angeles  

0.5c 

1904 

Public 

Oakland   

18.0c 

Recent 

Private 

Sacramento,  unpurified* 

3.3c 

av.  1906-'08 

Public 

Sacramento,  purified**  

6.1c 

1915 

Public 

Sacramento,  purified*** 

4.5c 

1945 

Public 

16.9c 

a  v.  1902-'07 

Private 

Santa  Clara  

6.6c 

av.  1901 -'06 

Public 

The  figures  for  Sacramento  are  subject  to  the  conditions  stated 
in  the  last  paragraph  of  the  discussion,  entitled  "Kstimated  Total 
Cost  of  Purified  Sacramento  River  Water  to  Sacramento."  In  some 
respects  the  assumed  figures  of  cost  of  water  in  Sacramento  do  not 
afford  a  strictly  accurate  basis  of  comparison  with  the  cost  of  water 
in  other  communities,  especially  those  served  by  private  water 
works,  because  they  do  not  include  interest  and  sinking  fund 
charges  or  the  enuivaleni  depreciation  charges  on  that  portion  of 
the  present  pumping  installation  which  will  be  utilized  in  connec- 
tion with  the  new  works,  nor  do  they  include  these  charges  on  the 
distribution  system.  In  the  case  of  private  works  sinking  funds  are 
rarely  or  never  est  iblished,  and  interest  is  usually  allowed  on  the 
present  value  of  the  entire  investment  from  the  inception  of  the 
works  to  any  date  in  question.  The  writer  has  at  hand  no  figures 
to  show  the  present  value  of  the  distribution  system  in  Sacramento 
with  suitable  allowance  for  depreciation.  If  this  were  known, 
interest  and  depreciation  or  sinking  fund  charges  could  be  added 
to  the  figures  given  above  to  give  a  basis  of  comparison  with  cost 


♦Including  profits.  **With  12  million  gallons  daily.  ***With 
21  million  gallons  daily. 


—24— 


of  water  fiom  private  woi-ks.  However,  this  increment  would  be 
comparatively  small.  The  figures  as  given  do  represent  closely  the 
actual  annual  costs  of  the  entiie  system  of  worlds  to  the  community, 
under  the  conditions  which  obtain  today,  since  there  are  no  out- 
standing bonds  covering  any  portion  of  the  distribution  or  pumping 
systems. 

It  will  be  seen  from  the  above  table  that  the  cost  of  water  in 
Sacramento,  both  purified  and  unpurified,  under  the  conditions 
which  obtain,  or  which  are  assumed  to  obtain  in  the  future,  are  very 
much  less  than  the  cost  of  water  to  consumers  in  other  municipali- 
ties, especially  in  towns  supplied  from  private  worl<s.  The  cities 
included  in  the  table  are  those  for  which  the  data  could  be  ascer- 
tained, in  other  words,  those  for  which  reasonably  close  figures  of 
income  and  consumption  were  available. 

It  may  further  be  of  interest  to  present  figures  showing  estab- 
lished basic  maximum  meter  lates  per  thousand  gallons  in  some  of 
the  principal  cities  of  California.  This  table  includes  twenty-four 
cities  and  towns,  of  which  number  ten  cities  and  towns  own  and 
operate  their  own  works,  thirteen  cities  and  towns  are  supplied 
from  private  works  and  one  city,  namely,  San  Diego,  acts  as  a 
retailer  of  water  purchased  at  wholesale  and  delivered  to  the  city 
distributing  reservoirs. 


Established  Basic  Maximum  Meter  Rates 

Per  1000  Gallons  in  Certain  Cities  of  California. 

p,  Rates  Per 

1000  Gals. 

Alameda   $0.30 

Bakersfield   10 

Berkeley   35 

Los  Angeles  097 

Modesto   20 

Oakland   338 

Palo  Alto  135 

Pasadena  (a)  20 

(b)  08 

Petaluma   40 

Red   Bluff  35 

Redlands   10 

Riverside  22 

San  Diego  10  | 


Ownership. 

Private 
Private 
Private 
Public 
Public 
Private 
Public 
Private 
Private 
Private 
Private 
Private 
Private 
Private  Supply. 
Public  Distribution 
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San  Francisco  

San  Jose  

San  Luis  Obispo. 
Santa  Ana 

Santa  Barbara  

Santa  Clara  

Santa  Cruz  

Santa  Rosa  

Stockton   , 

Vallejo  ..   

Watsonvllle   


.333 

.33 

.2.-. 

.13 

.25 

.20 

.15 

.25 

.25 

.20 

.25 


Private 

Private 

Public 

Public 

Public 

Public 

Public 

Public 

Private 

Public 

Private 


Results  Which  May  Be  Confidently  Expected 

From  the  Operation  of  the  Proposed  Purification  Works. 

If  the  proposed  plant  is  constructed  and  operated  in  accord- 
ance with  the  scheme  outlined  by  the  writer,  the  people  of  Sacra- 
mento may  anticipate  with  confidence,  among  others,  these  very 
important  and  significant  results:  (1)  The  production  of  a  uni- 
formly clear  and  brilliant  water  supply;  (2)  the  production  of  a 
supply  continuously  and  entirely  free  from  disease  germs;  (3)  an 
increase  in  water  pressure  throughout  the  city:  (4)  a  decrease  in 
sickness  and  death  caused  by  t}T)hoid  fever  and  other  diseases 
which  are  either  directly  or  indirectly  associated  with  the  water 
supply. 

In  previous  discussions  the  writer  has  shown  that  the  annual 
money  value  of  improvement  can  be  safely  and  rationally  figured 
in  1915  and  1950,  respectively,  as  2  and  4  times  the  entire  annual 
costs  of  purification.  Such  figures  are  based,  as  explained  in  the 
discussions  in  question,  upon  the  tangible  value  of  lives  saved,  due 
to  the  better  sanitary  quality  of  the  water,  and  upon  the  somewhat 
intangible  but  nevertheless  real  value  of  improved  quality  as  viewed 
from  the  aesthetic  standpoint.  But,  as  stated  by  the  writer  here- 
tofore, "the  value  of  the  improvement  cannot  be  judged  by  any 
one  standard,  nor  from  any  single  point  of  view.  Certain  phases 
of  this  improvement  may  properly  be  expressed  in  the  terms  of  dol- 
lars and  cents;  others  in  such  aesthetic  terms  as  satisfaction  and 
pleasure  from  use;  still  others  in  terms  which  are  perhaps  ethical 
and  altruistic  and  have  to  do  with  the  reduction  of  human  suffering, 
an  increase  in  human  happiness  and  safety,  the  promulgation  of 
human  peace  and  comfort."  "The  health  of  a  community  is  its 
greatest  asset  without  which  wealth  cannot  be,  produced,  and  com- 
fort, safety  and  happiness  would  be  unknown." 
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Summary  and  Conclusion. 

Holding  in  review  the  various  matters  discussed  in  the  fore- 
going report,  and  in  consideration  of  the  several  more  important 
features  of  this  entire  project  of  supplying  the  City  of  Sacramento 
with  an  abundant  and  pure  supply  of  water,  your  sub-committee 
begs  to  submit  the  following  summary  and  conclusion: 

(1)  The  City  of  Sacramento  is  fortunate  to  an  unrealized  and 
almost  unrealized  degree  in  having  at  its  very  threshhold  a  vast 
river  whose  flow  is  unceasing  and  whose  waters  are  so  abundant 
that  no  storage  reservoirs  .will  ever  be  required,  no  matter  how 
large  nor  how  extravagant  In  the  use  of  water  the  City  of  Sacra- 
mento may  become.  The  minimum  flow  of  this  mighty  river  is 
fully  4000  million  gallons  in  twenty-four  hours,  and  the  average  flow 
fully  ten  times  this  quantity. 

(2)  The  works  required  for  the  diversion  of  any  desired  amount 
of  water  from  Sacramento  River  are  relatively  very  simple  and 
inexpensive,  and  they  may  be  made  wholly  reliable,  no  matter  by 
what  standpoint  they  are  judged. 

(3)  Sacramento  may  confidently  anticipate  a  brilliant  future, 
and  will  undoubtedly  enter  upon  a  larger  development  than  has 
been  thought  possible.  With  the  growth  in  population,  prosperity, 
industries  and  commercial  activities  will  undoubtedly  come  larger 
and  larger  legitimate  demands  for  water.  Sacramento  River,  at  the 
very  doors  of  the  City,  will  be  sufficient  to  supply  these  needs  for 
all  time  to  come.  Its  minimum  rate  of  flow  is  now  entirely  adequate 
to  meet  the  requirements  of  from  five  to  ten  times  the  present  total 
population  of  the  entire  State  of  California. 

(4)  The  water  of  the  Sacramento  River  is  wonderfully  soft,  and 
in  its  natural  state  was  entirely  free  from  color  and  turbidity.  But 
it  is  now  polluted  by  sewage  and  rendered  muddy  at  times  by  wash- 
ings from  agricultural  lands  and  by  debris  resulting  from  past  min- 
ing operations. 

(5)  By  proper  purification  methods  we  are  confident  that  this 
water  may  be  rendered  as  pure,  colorless  and  wholesome,  and  even 
more  brilliant  than  it  must  have  been  in  the  ancient  days  before  so- 
called  civilization  cast  its  contaminative  influences  upon  the  stream. 

(6)  The  purification  of  water  has  become  practically  nothing 
less  than  a  science;  it  is  no  longer  an  experiment.  The  experience 
of  several  million  people  in  the  United  States,  or  more  than  one  in 
every  five  persons  living  in  places  publicly  supplied  with  water, 
demonstrates  that  the  results  of  water  purification  can  be  con- 
trolled and  made  to  be  all  that  can  be  desired. 
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(7)  A  comparison  of  Sacramento  water  with  that  of  other 
streams  in  the  United  States  from  which  purified  supplies  are  d^ 
rived  shows  that  the  problem  of  Sacramento  is  more  simple  and 
more'  readily  handled  than  that  of  the  major  number  of  communi- 
Ues  satisfactorily  supplied  from  these  other  sources. 

(8)  Not  onlv  mav  the  diverting  pumping  works  be  made  abso- 
lutely reliable,  but  such  purification  works  as  may  be  required  for 
this  citv  mav  also  be  made  reliable  to  the  same  degree. 

(9)  The  required  purification  plant  may  be  extended  indefi- 
nitely in  such  a  way  that  the  structure  may  at  any  time  appear  com- 
plete and  systematic. 

(10)  The  construction  of  purificaUon  works  will  unquestionably 
reduce  to  a  marked  extent  typhoid  fever  and  other  intestinal  dis- 
eases now  occurring  in  the  city.  A  conservative  esfmate  of  he 
financial  value  of  the  lives  which  could  be  saved  in  191.-.  through  the 
intervention  of  a  filter  plant  would  be  $140.0(K^  or  P^^^P^ 'l^^^^^^ 
third  to  one-fourth  of  the  total  estimated  cost  of 
purificaUon  works,  exclusive  of  pumping  ""^j^^ •"^.'J'.  ^J,^,' J '^^'^ 
would  be  required  whether  the  purification  plant  is  built  or  not. 
Tn  1950  thHnnual  financial  benefit  of  purification,  conservaineb 
estimated,  should  be  nearly  $oOO.OOO. 

(Ill  The  use  of  a  purified  water  supply  derived  from  the  Sac- 
ram  nto  I^erTn  the  immediate  vicinity  of  ^ity  .^u Id  seem  ,o 
be  the  most  logical  solution  of  our  water  problem  that  can  be  ae 

^^^'12)  Homeseekers  and  tourists  are  becoming  sufficiently  edu_ 

cated  so  that  they  now  seek  places  for  "^^'-^.^^f  ^^"".hevX" 
wherein  are  provided  good  and  pure  water  supplies,  and  they  shun 
those  places  where  impure  waters  are  purveyed. 

(13)  Eastern  cities  wherein  modem  filter  plants  have  been 
built  ire  ^4rt"ing  these  plants  as  important  features  conducive  to 
healthful  and  pleasant  living  conditions. 

(14)  Filter  plants  have  been  constructed  or  are  under  way  for 
man  -  o  the  llrger  cities  in  the  United  States,  for  instance:  Ph  la- 
TuLl  BaU  more.  Pittsburgh.  Washington.  Cincinnatj^  I^ui^Hle 
New  Orleans,  Columbus.  Minneapolis.  Albany.  Grand  R^pi^^- 

jected  for  many  other  important  places. 
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(15)  With  such  filtration  works  as  are  proposed,  additional 
quantities  may  be  taken  from  the  Sacramento  River  at  any  time  in 
the  future  without  cost  for  water  rights.  Water  is  becoming  in- 
creasingly valuable  in  California.  If  any  sort  of  supply  be  purchased 
the  question  of  how  extensions  may  ultimately  be  made,  and  the 
probable  cost  of  such  future  extensions  must  be  carefully  con- 
sidered. In  view  of  the  prospective  rapid  growth  of  this  City,  no 
source  or  series  of  sources  should  be  considered  which  cannot  furn- 
ish 100,000,000  gallons  of  water  in  twenty-four  hours  as  a  minimum 
future  development.  If,  for  instance,  30,  40  or  50  million  gallons 
per  day  are  represented  as  the  ultimate  diversion  of  any  source,  the 
questions  must  be  asked.  Where  should  the  City  go  for  a  suitable 
supply  after  that  given  limit  is  reached?  and  What  will  be  the  cost 
of  acquiring  this  additional  source  when  water  is  much  more  valu- 
able than  it  is  today?  Considering  the  almost  incalculable  advantage 
of  having  an  unlimited  supply  of  water  ready  for  diversion,  coupled 
with  purification,  without  one  cent  of  cost  for  the  rights. 

(16)  With  the  effective  laws  in  this  State  protecting  the  inland 
waters  of  California  from  gross  pollution  and  under  the  physical 
conditions  which  exist  in  regard  to  irrigation  and  reclamation,  it  is 
not  to  be  anticipated  that  the  water  of  Sacramento  River  will  de- 
teriorate in  the  future  to  any  marked  extent,  and  certainly  never  to 
that  point  where  it  may  not  with  absolute  certainty  and  without 
difficulty  be  rendered  pure  and  wholesome  and  of  brilliant  appear- 
ance by  well  established  purification  methods. 

(17)  If  a  purified  soft  water  sujjply  is  introduced  into  the  City  it 
will  become  available  to  the  various  hotels,  institutions  and  estab- 
lishments which  are  now  forced,  because  of  the  present  contamina- 
tion of  the  water  supply,  and  because  of  its  ill-appearance,  to  use 
independent  supplies,  generally  obtained  from  underground  sources. 
These  supplies  of  water,  while  clear  and  generally  safe,  are  in  all 
cases  extremely  hard  and  undesirable  on  that  account.  Moreover, 
in  some  instances,  they  are  undoubtedly  exposed  to  pollution,  if  not 
actually  grossly  polluted. 

(18)  It  is  the  opinion  of  this  committee  that  the  comprehensive 
report  by  Mr.  Hyde  in  1909,  with  such  modifications  as  recent  con- 
ditions may  render  necessary,  and  such  other  reports  as  may  be 
furnished  with  reference  to  the  purification  of  the  water  supply  of 
Sacramento,  should  be  published  in  full  as  City  documents,  and 
thus  be  made  available  to  the  citizens  of  Sacramento. 

(19)  In  conclusion  your  sub-committee  earnestly  recommends 
the  following  action: 
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fa)  That  an  option  be  at  once  secured  on  at  least  forty  acres 
of  land  lying  immediately  north  of  the  City  as  a  site  for  future 
purification  works. 

(b)  That  the  matter  of  the  issue  of  bonds  in  the  sum  of 
Jl, 000,000,  or  such  sum  as  may  be  required  to  construct  a  most  re- 
liable, adequate  and  efficient  i)lant,  be  at  once  brought  before  the 
voters  of  the  City. 

Respectfully  submitted, 

J.  T..  GII>1>1S, 

MRS.  A.  M.  SKYMOUR. 

ALFRED  DALTON. 

MRS.  c.  E.  Mclaughlin, 

S.  W.  DOWNEY. 

June  6,  1913. 
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